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METABOLIC STUDIES IN URTICARIA 
1. Acip BASE BALANCE. 2. BLoop CHEMISTRY* 


Leo H. Criep, M.D. 
PITTSBURGH, PA. 


KK A PREVIOUS communication! I reported on a study of the gas- 
trointestinal function and the basal metabolic rate in a series of 40 
urticaria patients. The present report concerns itself with a survey 
of other metabolic factors in urticaria, namely, the acid-base balance 
and the blood chemistry. Such an investigation is deemed necessary 
in view of the obscure nature of the etiology of many eases of urti- 
earia, and in view of apparently contradictory statements found in 
the literature in connection with the réle which these factors play in 
the production of the urticarial lesion. 


CLINICAL MATERIAL 


The work reported here was carried out on a series of 40 urticaria 
patients. These patients are studied from the allergic side by a thor- 
ough history and intradermal skin tests. In many instances the pres- 
ence of food sensitivity is determined or ruled out by trial diets. In 
only a small percentage of the entire group (nine patients, or 22 per 
eent) could definite hypersensitiveness be demonstrated. Two pa- 
tients, eases 4 and 22, show allergy to physical agents such as heat 
and cold. Eight patients have also other allergic manifestations such 
as eezema, hay fever, or asthma, and fifteen give a positive familial 
history of allergy. The age incidence ranges from eleven to sixty-five 
years, and the duration of the urticaria ranges from one to fifteen 
years. 

1. ACID-BASE BALANCE 


The acid-base equilibrium in the body is a very delicate and complex 
mechanism, for a detailed description of which one is referred to 
Bodansky,”? Koehler,? Palmer and Van Slyke,* and Henderson.> The 

*From the Clinic of Applied Immunology, University of Pittsburgh, and the Monte- 


fiore Hospital, Pittsburgh, Pa. 
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blood retains a fairly constant state of alkalinity in virtue of its buf- 
fers, which are salts of weak acids with strong bases, such as bicar- 
bonates, phosphates, and alkali salts of proteins including hemoglobin 
and oxyhemoglobin. The hydrocarbonie acid formed as a result of 
internal respiration is carried by the bicarbonates and excreted in the 
lungs; the acids formed as a result of metabolism combine with phos- 
phates and alkali proteins and are excreted in the urine. Disturb- 
ances in this mechanism in urticaria are reported by various workers. 
Thus, Vallery-Radot® finds a low alkali reserve in two out of seven 
cases of urticaria, and reports complete recovery following the intra- 
venous injection of sodium bicarbonate in these two eases. MeCaskey* 
cites one case of urticaria with a CO, combining power of the plasma 
of 50, and showing improvement from alkali therapy. Drouet® cites 
another case due to heat allergy, and shows the presence of acidosis as 
evidenced by blood hydrogen-ion concentration and plasma carbonates 
determinations. Following administration of sodium _ bicarbonate 
there occurred distinct improvement in both the clinical and blood 
findings in his case. Schreus® points out that a disturbance in acid- 
base equilibrium may be a factor, though not necessarily a direct 
etiologic factor in urticaria, and indicates that rapid improvement is 
to be noticed where sodium bicarbonate is employed therapeutically. 
Beckman’® argues also in favor of acid-base imbalance in allergy, but, 
contrary to the above named observers, seems inclined to find the aller- 
gic patient tending toward alkalosis rather than toward acidosis. 
This alkalotie tendency, he says, may not necessarily be accompanied 
by ‘‘elinieal alkalosis’’ or laboratory proof of its existence. His ob- 
servations indicate, however, that the more acidotic the allergic pa- 
tient is rendered, the less severe and troublesome are his symptoms. 

The normal CO, combining power of the plasma ranges from 51 to 
63 volumes per cent. Tests carried out in 34 cases in this group (Table 
I) show the lowest figure to be 50, and the highest 84. Many of the 
patients, as seen in Tables I and II, have a tendency to present a 
slight alkalosis, and none show indications of definite acidosis. These 
tests were made not only during the symptom-free period, but in 
several instances also during the acute paroxysm. The results do not 
seem to vary materially (Table I). Nor can any definite conclusion 
be drawn from either acid or alkali therapy employed on these pa- 
tients. Thus, in four patients, eases No. 1, 4, 15, and 17 treated with 
sodium bicarbonate intravenously (100 ¢.c. of 3 per cent solution), 
signs of improvement directly attributable to this form of therapy 
were absent. Again, four more patients, cases No. 5, 6, 11, and 14 
showed no clinical response to the administration of large doses of 
hydrochloric acid by mouth. The determination of the hydrogen-ion 
concentration of the blood was not carried out in these eases. For 
present purposes, the testing of the blood for its CO, combining power 
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seems sufficient, and it is hardly possible that Py values could show 
sufficient fluctuations to be of clinical significance. 


2. BLOCD CHEMISTRY 


a. Blood Sugar: Pullay’t comments on the occasional finding of 
hyperglycemia and bradyeardia in two conditions which not infre- 
quently appear together, namely, urticaria and bronchial asthma; he 
suggests that the increase in blood sugar may be the chemical cause 
of the associated vagotonia responsible for the bradycardia, and may 
bear some relation to the pruritus of urticaria. Blood-sugar determi- 
nations in 26 urticaria patients included in this study (Tables I and 
III) are consistently within normal limits. Sugar tolerance tests per- 
formed on five patients in this group show normal tolerance in three 
patients and a slight decrease in tolerance in two. This reduction in 
tolerance is not sufficiently severe, we believe, to be of any clinical 
significance. 

TABLE IT 


BLoop CHEMISTRY IN URTICARIA 





EXAMINATION NO. OF CASES RESULT 





Sugar 26 normal 
Sugar Tolerance 5 pos. in 2 
NPN 29 normal 
Urea 27 ae 
Urie acid 27 ot 
Creatinine 27 ee 
Chlorides 26 “e 
Calcium 22 ae 





TABLE IIT 


BLoop FINDINGS IN RELATION TO ATTACK 








URIC ACID CHLORIDES 
BETWEEN DURING BETWEEN DURING 





3.8 
3.4 
8 
5) 


mg.percent 4.2 mg. percent 572 mg. percent 560 mg. per cent 
66 6é 570 ‘é 571 6é 
ce 5. ee 578 “ec 562 6é 
ce a ce 581 sé 562 sc 
6é E 6c 564 6é 557 oe 


6é MB cé 568 ce 540 6é 


3. 
20 3. 
22 1. 
33 FF 


1 





b. Nonprotein Nitrogen and Its Constituents; blood chlorides. 
Pullay"™ notes that uricemia was present in most of his cases of urti- 
earia. Lindberg’* reports the case of a young man, suffering from 
urticaria for four years, which cleared up entirely following the ad- 
ministration of a purin-free diet. This patient had a normal urine and 
blood urie acid. According to Barber and Oriel'* the urie acid and 
creatinine of the blood is raised in urticaria. Longeope and Racke- 
inann'™ found increased excretion of nonprotein nitrogen in the urine 
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after the attack of urticaria, and in another report’ cite a patient 
who, during an acute attack of urticaria, showed a rise in blood urea 
and a fall in blood chlorides, with almost complete suppression of 
nitrogen and chloride excretion. In our series the blood was obtained 
during the symptom-free period except in cases No. 1, 4, 5, 20, 22, and 
33. The nonprotein nitrogen and blood urea are well within normal 
range. The uric acid is normal in the period between attacks, but in 
the six cases where it was examined during the acute paroxysm, the 
uric acid has a tendency to be slightly higher than normal in all but 
one case. (Tables I and III.) In the instances in which creatinine 
determinations were made, they appeared to be normal. Blood chlo- 
ride determinations were performed during the urticaria-free period 
and normal values were obtained. Six patients, cases No. 1, 4, 5, 20, 
22, and 33 had blood chloride determinations done during the parox- 
ysms, and all except one showed a tendency to lower chloride values. 
(Tables I and III.) 

e. Blood Caleium: The urticarial wheal consists of localized edema. 
Such edema results probably from an increased permeability of the 
lining cells of the skin capillaries. An attempt has been made by 
some to explain such an abnormal state of cell permeability on the 
basis of a change in the physicochemical state of the cell, particularly 
to an imbalance of the potassium, sodium and calcium ions present 
within the eell.1° Others’ report that there exists in this condition a 
deficiency of calcium as shown by determinations of serum calcium, 
and, that it is this deficiency which upsets the ionie equilibrium of the 
cell and leads to osmotic changes and disturbed cell permeability. 
Total serum calcium tests performed on a series of 21 cases of urti- 
caria reported by Criep and McElroy elsewhere are within normal 
range. Twenty-two patients reported in this paper (Table I) show 
also normal total calcium determinations. The total serum calcium 
is shown, however, to be composed of a diffusible and a nondiffusible 
portion; and a change in the amount of either of these two compo- 
nents, even though the total calcium is normal, may upset the normal 
ratio and lead to results similar to those which might follow if the 
total ecaleium value were changed. According to Cantarow” the nor- 
mal value for diffusible calcium is 4.5 to 5.5 mg. while the remainder 
or nondiffusible calcium is 4.7 to 5.75 mg. per 100 ¢.c. of blood. The 
diffusible calcium may be conveniently determined by examining the 
calcium content of the spinal fluid. Such examinations carried out by 
Cantarow™ indicate an increase in diffusible calcium in 25 eases of 
bronchial asthma and in one ease of angioneurotic edema. No deter- 
minations on urticaria patients are found in his report. Investigation 
of the spinal fluid obtained during an attack of urticaria in one patient 
in our group, showed the diffusible calcium to be 5.7 mg. or close to the 
upper limit of normal (Case 12). 
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COMMENT 


The literature on the subject of acid-base imbalance in urticaria is 
divided. Some state it to be associated with acidosis, others that it is 
associated with alkalosis. Some report beneficial results from the ad- 
ministration of acids, others from the administration of alkalies. Dis- 
turbance of equilibrium might well be alone the factor, but there is no 
definite, constant objective evidence presented to this effect. My own 
work indicates that laboratory methods fail to reveal any constant 
changes in this respect, furthermore, that neither alkali nor acid ther- 
apy is consistently followed by any remarkable results. It is difficult 
to find a rational explanation as to the mechanism by which disturb- 
ances in acid-base equilibrium would affect the urticarial lesion, even 
if such disturbances could be proved to exist in this condition. 

With regard to the blood chemistry, it appears that there is ocea- 
sionally some increase in the blood uric acid and a reduction in blood 
chlorides during the acute attack of urticaria. These changes may be 
due to the presence of considerable intestinal absorption and toxemia, 
the underlying mechanism being probably the same, only of lesser 
degree, as in intestinal obstruction. It is believed that in intestinal 
obstruction there is a rise in nonprotein nitrogen and urea due to pro- 
teose intoxication, which follows intestinal absorption. Since the 
chlorides are presumably used to neutralize toxie substances thus ab- 
sorbed, a reduction in blood chlorides is not entirely unexpected. 

The study of the chemistry of the blood, however, does not give us 
a reliable index as to the nitrogen metabolism of the liver, even though 
some workers feel that the finding of a high blood amino acid content 
is a sign of hepatic insufficiency. This supposed increase in amino 
acids in the blood is of interest in view of the fact that it is generally 
thought that such increase appears only in acute yellow atrophy. Nor- 
mally the amino acids are absorbed from the intestine, reach the liver 
where they are deaminated, and finally find their way to the tissues. 
In acute yellow atrophy, however, due to massive destruction of liver 
tissue and also partly to tissue autolysis, deamination does not occur, 
and the amino acid content of the blood is high. But this finding is 
absent even in fairly extensive liver damage, such as in cirrhosis of 
liver. Therefore it is difficult to see why it should be present in al- 
lergy, since no gross liver lesions may be demonstrated in this condi- 
tion. 

What roéle calcium metabolism plays in urticaria is not altogether 
clear. The evidence at hand does not show that this role is a specific 
one. Some change in diffusible calcium may be demonstrable but this 
change is so slight as to raise a question as to its clinical significance. 
Be that as it may, it is well to point out that calcium therapy does 
benefit a certain proportion of urticaria cases, and that this benefit in 
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the light of present knowledge results not by reason of supplying an 
existing calcium deficiency, but by the influence of calcium on the 
nervous system. 

SUMMARY AND CONCLUSION 


Investigation of 40 cases of urticaria from point of view of the acid- 
base balance and blood chemistry is reported. 

1. The CO, combining power of the plasma does not definitely indi- 
cate a disturbance in the acid-base balance in urticaria. 

2. The blood sugar, nonprotein nitrogen, and urea are normal. The 
uric acid is slightly elevated, and the blood chlorides are diminished 
during the acute paroxysm. Total blood calcium is normal. Diffusi- 
ble calcium may be slightly higher than normal in these eases. 


REFERENCES 


. Criep, Leo H., and Wechsler, Lawrence: Metabolic Studies in Urticaria: 
Gastrointestinal Function and Basal Metabolic Rate, J. ALLERGY 2: 479, 1931. 

. Bodansky, Meyer: Introduction to Physiological Chemistry, New York, 1927, 
p. 183, John Wiley & Sons, Ine. 

. Koehler, Alfred E.: Clinical Studies in Alkalosis, Arch. Int. Med. 31: 590, 1923. 

. Palmer, W. W., and Van Slyke, B. B.: Relationship Between Alkali Retention 
and Alkali Reserve in Normal and Pathological Individuals, J. Biol. Chem. 
32: 499, 1917. 

. Henderson, Yandell: Physiological Regulation of the Acid-Base Balance of 
the Blood and Some Related Functions, Physiol. Reviews 2: 131, 1925. 

. Vallery-Radot, Pasteur, Blamoutier, P., Laudat, M.: Urticaria and Alkali Re- 
serve, Bull. et mém. Soc. med. d. hop. d. Paris 50: 692, 1926. Abst. J. A. 
M. A. 87: 65, 1926. 

. McCaskey, G. W.: Chronie Urticaria of Five Years’ Duration Probably Due to 
Chronic Acidosis, J. Lab. & Clin. Med. 7: 534, 1922. 

. Drouet, P., and Verain, M.: Variation of Acid-Base Balance in Case of Chronic 
Urticaria, Compt. rend. Soe. de Biol. 94: 675, 1926. 

9. Schreus, H.: Alkali Treatment; Acid-Base Metabolism in Urticaria and Other 
Dermatoses, Dermat. Ztschr. 53: 561, 1928. 

. Beckman, Harry: Allergy and the Acid-Base Balance, J. A. M. A. 95: 1582, 
1930. 

. Pullay, E.: Importance of Blood Chemistry in Dermatology, Arch. Dermat. & 
Syph. 8: 181, 1923. : 

2. Lindberg, K.: Research on Purine Metabolism in Cases of Urticaria, Finska 
lak.-sallsk. hand]. 67: 9438, 1925. Abst. J. A. M. A. 86: 386, 1926. 
3. Barber, H. W., and Oriel, H. G.: A Clinical and Biochemical Study of Allergy, 

Lancet 2: 1009, 1928. 

. Longeope, W. T., and Rackemann, F. M.: J. Exper. Med. 28: 341, 1918. 

5. Longeope, W. T., and Rackemann, F. M.: J. Urol. 1: 351, 1917. 

. Pottenger, F. M.: A Discussion of the Etiology of Asthma in Its Relationship 
to the Various Systems Composing the Pulmonary Neurocellular Mechanism 
With the Physiologie Basis for the Employment of Calcium in Its Treatment, 
Am. J. M. Se. 167: 203, 1924. 

. Brown, G. T., and Hunter, O. B.: Calcium Deficiency in Asthma, Hay Fever 
and Allied Conditions, Ann. Clin. Med. 4: 299, 1925. 

. Criep, Leo H., and McElroy, William S.: Atopy: Blood Calcium and Gastric 
Analysis, Arch. Int. Med. 42: 865, 1928. 

. Cantarow, A.: The Diffusibility of Calcium in Bronchial Asthma and Allied 
Disorders, and in Pulmonary Tuberculosis, Am. J. M. Se. 179: 497, 1930. 





COMPARATIVE POLLEN, MOLD, BUTTERFLY AND MOTH 
EMANATION CONTENT OF THE AITR* ¢ 


Ray M. Batyeat, M.A., M.D., T. R. StemMen, M.A., anno C. E. Tart, M.A. 


OKLAHOMA City, OKLA. 


HE fact that pollen plays a very important part in the production 

of allergic rhinitis, asthma, and certain forms of dermatitis in this 
country is not questioned. That emanations from any animal or fowl 
are possible causes of asthma and hay fever is likewise well recognized. 
Van Leeuwen’s' intensive study of the molds and fungi in Holland 
and other European countries led him to believe that the people in 
Europe frequently become specifically sensitive to the molds and fungi, 
and he considers them very important etiologic factors in both asthma 
and rhinitis. Bernton? reported a case of asthma due to Aspergillus 
fumigatus. Cadham*? in 1924 described three cases of asthma due to 
wheat rust (Puccinia graminis). Hopkins‘ presented a ease of asthma 
due to the Fungus alternaria. Cohen® has shown that asthmatie patients 
may be specifically sensitive to molds isolated from certain articles of 
the home, such as bedding, upholstery, or clothing, and they could 
become clinically free from their asthma upon the removal of the 
article. Vaughan® states that on account of the dry climate in this 
country molds probably never will assume the importance in the United 
States that they do in Holland. Coca’ believes that for the present a 
conservative attitude as to their importance is warranted. Whether 
molds and fungi are appreciable factors in the etiology of asthma in 
the United States certainly remains yet to be proved. Conelusive evi- 
dence that patients may become sensitive to emanations of the May fly 
and the caddis fly, and experience coryza and asthma as a result of 
contact, with freedom from symptoms by specific desensitization, has 
been given us by Parlato* and Figley.° Vaughan’? reported a patient 
sensitive to moths found in feather pillows. Ancona‘! deseribed an 
asthma epidemic in Italy as a result of handling grain infected with 
larvae of Pediculoides ventricosus. Sternberg'? found a patient sensitive 
to bedbugs (Cimezx lectularius). The Prausnitz-Kiistner reaction proved 
the presence of reagins for this atopen in the patient’s serum. Avoid- 
ance of contact freed his patient from symptoms. If emanations from 


the May fly, caddis fly, mites and bedbugs are etiologic factors in 


*From the Department of Medicine, University of Oklahoma Medical School, 
and the Department of Biology. Central High School, Oklahoma City, Okla. 
a #Read before the Oklahoma Academy of Science at Stillwater, Okla., Nov. 
27, 1981. 


scien 
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asthma, there are other insects that are a possible cause of allergic 
symptoms. 

The possibility of emanations from the butterfly and moth as a cause 
of asthma and hay fever has never been suggested.* One of us (T. R. 8.) 
in studying the pollen content of the air during the last six years in 
Oklahoma City has frequently found on the slides Lepidoptra scales. 
During certain times of the year the number of scales found on the 
slides was very large. Parlato’s* and Figley’s® work with the caddis 
fly and May fly interested us in the possibility of the seales and hair 
from the butterfly and moth as factors in the production of asthma 
and rhinitis. 

In the study of asthma and hay fever one of us'® has stated that 
whether an individual will become specifically sensitive to a substance 
and suffer from it depends largely upon the degree of contact. Many 
men working in the field of allergy have come to a similar conclusion. 


Fig. 1.—Moth. Note feather-like antenna Fig. 2.—Butterfly. Note hairlike antenna 
characteristic of the moth. characteristic of the butterfly. 


If we are correct, then it is very important to determine the relative 
content of the various possible atopie substances in the air. Whether 
molds and insect emanations are etiologic factors in rhinitis and asthma 
in various sections of the country certainly depends to some extent on 
their prevalence in the‘air. Beginning June 21, 1931, a count was 
made of the butterfly scales on the same oil plates used in making the 
pollen count, and a similar method of counting was used. On a few 
days no butterfly scales were found. The peak of the butterfly count 
was found to be in the first part of July. On one day it reached 1,100, 
many times greater than all the pollen that was in the air at that time, 
including grasses, pigweeds and thistle. There were comparatively few 
scales found on the slides during the latter half of August and Septem- 
ber. The lack of rainfall this year may be the cause of the low count 
that is gery a ss eee — so j OF ear bane Big gh Rng 


before the ninth annual meeting of the Association for the Study of Allergy, in 
Philadelphia, June 8, 1931. 
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at that time of the year, but it is probably due to the fact that the 
principal breeding season of the moth and butterfly is in June and the 
first part of July, at which time vegetation in the gardens and fields 
is very heavy. 


Fig. 3.—Photomicrograph (x 40) showing scales and hair from the butterfly and 
moth (Lepidoptra order). Most scales have one end serrated. All scales are 
striated. 


Fig. 4.—Diagram showing the arrangement of scales on the butterfly wing. 


The butterfly and moth make up the Lepidoptra order. There are no 
other insects that have scaly wings or scales on any other part of the 
body. About 50 per cent of the scales have one end saw-toothed, making 
their identification easy. All scales are definitely striated, which aids 
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materially in identifying them. Occasionally we found hairlike parts, 
but they were very few compared with the scales. 


METHOD OF TESTING FOR BUTTERFLY AND MOTH SCALE SENSITIVITY 


An extract for testing was made from the moth and butterfly seales 
by using glycerin and Coca’s solution, similar to the method used for 
making up pollen extracts. This preparation was Berkefeld filtered 
and used for both the scratch and the intradermal methods of testing. 
Seventy-nine asthma and hay fever patients were routinely tested, with 
the result that one was negative to scratch but gave a two plus reaction 
to intradermal testing, and one had a two plus reaction to seratch and 


Fig. 5.—Intradermal reaction to butterfly scales and scratch reaction to silk. 


a four plus reaction to the intradermal method. All other patients were 
negative. The ease having the four plus intradermal reaction gave also 
a four plus seratch reaction to silk. This is interesting because silk is 
produced by one type of the moth. This patient is a very severe sufferer 
of seasonal hay fever; the symptoms appear in August and September, 
during which time the moth and butterfly scale content of the air is 
low. Passive transfer as a means of proving that the reaction was not 
a nonspecific one was not done, but since 77 out of 79 allergie patients 
showed a negative reaction to the extract we conclude that this patient 
was specifically sensitive to butterfly emanations. 

As a means of studying the mold content of the air one of us (C. E. T.) 
placed slides covered with corn oil, similar to those used in pollen 
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counting, in a protected area on top of a 110-foot experimental oil 
derrick on the campus of the University of Oklahoma at Norman, and 
also slides were placed in a protected area at eave level near a home. 
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Fig. 6.—Comparative mold and butterfly content of the air during the summer months 
of 1931. 
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Fig. 7.—Comparative grass, amaranth and ragweed pollen content of the air in 
Note the low pollen curve for grasses 


Oklahoma City for the summer months of 1931. 
and amaranths during June and July compared with the high mold and butterfly 


count during the same period. 


The lowest mold count during the summer, as is shown in Fig. 6, was 
The mold counts on the tower 


200, and the highest count was 1,500. 
were but a trifle lower than the counts on the plates that were exposed 


a few feet above ground. Except for the month of September the mold 
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count was many times greater than all of the pollens put together. 
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culture plates exposed on the derrick the following molds were isolated: 


Aspergillus Schumanni Aspergillus sulphureus 
Aspergillus niger Aspergillus ustus 
Aspergillus nidulans Aspergillus colyptrata 
Aspergillus divaricatum Penicillium biforme 
Aspergillus fumigatus Penicilium commune 
Aspergillus flavus Penicillium digitatum 
Aspergillus ochraceus Penicillium intricatum 





Penicillium rubrum 


The size of the molds ranged from one to three microns in diameter, 
which probably explains why the count obtained on the slides exposed 
on the 110-foot derrick was practically the same as the one obtained 
from the slides which were located near the earth. 


METHOD OF TESTING FOR SENSITIVITY TO MOLDS 


The molds were killed by heating under twenty pounds’ pressure for 
thirty minutes. Extracts were made up in a similar manner as outlined 
for butterfly scales, Berkefeld filtered and tested for sterility. Tests 
were done both by seratch and intradermal methods on 480 cases with 
the result that two cases showed no reaction to scratch but a two plus 
reaction to the intradermal method, to Aspergillus fumigatus. One ease 
showed a three plus reaction to the scratch method and a four plus re- 
action to the intradermal, to both Aspergillus fumigatus and Aspergillus 
niger, and the fourth case showed a two plus reaction to Aspergillus 
fumigatus by the scratch method and a four plus reaction to the same 
mold by the intradermal method. The first two cases mentioned are 
asthmaties and have no clinical history that would indicate that molds 
play a part in the cause of their trouble, as both patients are easily 
freed from their symptoms by the use of pollen extracts and thorough 
elimination of animal emanations to which they are sensitive. 

The third case mentioned, Mrs. H. E., aged forty-five years, a very severe 
asthmatic of many years’ standing, gave a history that whenever she was in 
the cornfield, or around her husband after he had been shucking corn all day, 
she would encounter asthma, and she thought that corn smut had something to do 
with her attacks. This patient could come to Oklahoma City and be perfectly 
free from her asthma, but on going home she would develop symptoms. 

She is being desensitized with her own house dust and also with the pollens 
to which she is very sensitive, and is doing reasonably well, but still has difficulty 
on coming in contact with corn smut. 

Considering her history and the fact that she gave a marked reaction to both 
Aspergillus fumigatus and Aspergillus niger, we felt justified in deciding that 
they played a definite part in the etiology of her symptoms. 

The fourth patient, J. W. C., aged twenty-four years, a farmer, came com- 
plaining of asthma for twelve to fourteen years and perennial hay fever the same 
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length of time. There was a family history of migraine. He gave a history 
that whenever he worked with grain, whether it was wheat, corn or kafircorn, 
that was moldy, he always had very severe asthma and hay fever symptoms. 
On testing him we found him extremely sensitive to the ragweeds, pigweeds, 
thistle, many of the animal danders, and also to Aspergillus fumigatus. Fig. 8 
shows his reaction to the intradermal testing of Aspergillus fumigatus. 

Desensitizing was done with the ragweeds, pigweeds and thistle, and an ex- 
tract made up of corn smut, with the result that he has been free from both 
his hay fever and asthma and is able to handle the moldy grain with compara- 
tive ease. 

It seems logical to believe that this patient’s sensitivity to mold plays a 
definite part in the cause of his allergic symptoms. 








Fig. 8.—Showing intradermal reaction of patient 4 to Aspergillus fumigatus. 


DISCUSSION 


In our study of 79 patients who were tested with an extract of 
butterfly and moth seales we found only two definitely positive, and 
only one of these showed a marked reaction, in spite of the fact that 
from our curve as shown in Fig. 6 it appears that at certain times of 
the year allergic patients have adequate contact to butterfly and 
moth scales. 

Of 480 cases tested with various molds only four, less than 1 per cent, 
gave definite reactions. In only two of these could we feel that molds 
were clinically playing a part in the cause of their symptoms. Con- 
sidering our high mold content of the air throughout the entire summer 
months it appears that allergic individuals have adequate opportunity 
to become sensitive, but one must take into consideration the fact that 
molds are very small, so that the actual amount of atopie substance 
they come in contact with is not so great as it would appear from 
the curve. 
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Our botanist will continue the butterfly and moth scale count and 
the study of molds will continue through the fall, winter and spring. 
Results from our further study may change our ideas concerning the 
importance of these factors. 


CONCLUSIONS 


1. The Lepidoptra seale content of the air is highest during the 
gardening season of the year and was found to be many times higher 
than the pollen content of all the plants put together during that time 
of the year. 

2. Considering the Lepidoptra seale curve and the fact that definite 
reactions have been found, in the light of the work that has been done 
by Figley, Parlato and others, it would seem that butterfly and moth 
seales may be a definite etiologic factor, either primary or secondary, 
in the cause of allergic rhinitis or asthma in any section of the United 
States. 

3. Considering the high mold content of the air in comparison with the 
pollen count, it appears that patients do not become sensitive to them 
with the ease that they do to pollen. Therefore molds probably are not 
the usual type of atopic substances. 

4. Our study indicates that in Oklahoma molds as an etiologic factor 
in asthma and rhinitis do not occupy a signal position. However, they 
appear to be a definite factor in the production of rhinitis and asthma 
in occasional cases and must always be kept in mind as a possible pri- 
mary or secondary factor in both asthma and rhinitis in any section of 
the United States. 
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SERUM SENSITIVENESS AFTER TOXIN-ANTITOXIN. 
A CLINICAL AND LABORATORY STUDY* ft 


Louis Turt, M.D. 
PHILADELPHIA 


HE value of toxin-antitoxin injections in active immunization 

against diphtheria is too well known to require elaboration. Since 
its introduction into elinical use by Von Behring in 1913, countless 
numbers of injections have been given and have been directly responsible 
for a rapidly declining morbidity rate for diphtheria. Until recently, 
the preparation used almost universally contained in loose combination 
a small amount of diphtheria toxin with sufficient antitoxin to render 
the mixture nontoxie and still antigenic. The total amount of horse 
serum present in this mixture was so extremely small (not more than 
.0001 ¢.c.) that it was disregarded in so far as inducing hypersensitive- 
ness was concerned. Beginning with 1924 several reports have appeared 
in the literature, indicating that even this small amount of horse serum 
may sensitize a certain percentage of patients and predispose them to 
severe serum reaction upon reinjectiont of other preparations con- 
taining horse serum. 

HISTORICAL 


Hooker,' in 1924, by skin testing patients immediately before and 
six months after three injections of toxin-antitoxin—containing a total 
of about 0.01 ¢.c. of horse serum—found that of 96 patients with a 
negative preliminary skin test, 27.1 per cent showed positive reactions. 

Severe immediate serum reactions occurring upon reinjection of im- 
mune horse serum, and attributed by the authors to a previous sensitiza- 
tion by toxin-antitoxin, were reported in one case by Crooks? in 1924, 
in seven by Stewart® in 1926 and in one by Lathrop* in 1927. Extreme 
local tissue hypersensitiveness with development of an Arthus-like 
phenomenon was reported in 1927 by Gatewood and Baldridge’ as 


‘oceurring in six cases following the reinjection of therapeutic serum in 


patients previously immunized with toxin-antitoxin. 

In 1929, in a thorough clinical study of this problem, Gordon and 
Creswell® reported that since the introduction of toxin-antitoxin into 
general use, the incidence of serum reactions of all types had increased 
considerably. In actual figures, they showed that in a group of 556 
giving a history of previous immunization with toxin-antitoxin, the in- 


*Read before the Society for the Study of Asthma and Allied Diseases in New 
York, December 5, 1931, and before the Philadelphia Pediatric Society, February 9, 
1932. 

‘From the Laboratories of the Babies’ Hospital, and the Research Institute of 
“utaneous Medicine, Philadelphia. 

¢The term “reinjection’” used throughout this presentation refers to any in- 
jection of serum given long enough after the initial injection to have allowed for a 
possible serum sickness to occur. 
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cidence of serum reactions after subsequent therapeutic serum injec- 
tion, was 74.1 per cent. In a group of 151 with a history of having re- 
ceived only therapeutic serum previously the incidence was 43 per cent, 
while of 1750 in a control group that had never received any form of 
serum the incidence was 16 per cent. They also found that reactions 
from therapeutic sera given after toxin-antitoxin immunization were 
generally more severe and included more immediate types of reactions 
than occurred either in the control group or in the group with a history 
of previous administration of therapeutic serum only. 

Against these positive reports are others denying the existence or 
importance of serum sensitization. Thus, Park‘ in 1924 in experiments 
prompted by Hooker’s work, concluded from similar studies that skin 
sensitiveness does develop after toxin-antitoxin administration, but is 
not so marked as that occurring after administration of large doses of 
serum given for prophylactic or therapeutic purposes; but in so far as 
the development of reactions upon subsequent reinjection of therapeutic 
serum was concerned, such sensitiveness could be considered a negligible 
factor. . 

In 1926, Bauer and Wilmer® studied a number of patients who had 
previously received toxin-antitoxin injections for hypersensitiveness to 
horse serum protein and concluded from their study that sensitization 
does not occur. The basis for this conclusion depended, however, almost 
entirely upon the fact that the reinjection of toxin-antitoxin (contain- 
ing a minute amount of horse serum) into 15 patients who were known 
to be susceptible to horse serum protein gave no immediate reactions, 
and was not based upon the results of skin tests for sensitiveness done 
on a large group. 

Finally in 1928, Spicer® reported that of 28 scarlet-fever patients 
previously treated with toxin-antitoxin and reinjected with immune 
sera, the reactions which occurred did not differ materially from those 
of 164 control eases that had not previously received toxin-antitoxin. As 
stated in the article, all cases were tested for sensitivity prior to the 
administration of the therapeutic serum and those found sensitive 
(author does not say how many) were given the serum in small divided 
doses at fifteen-minute intervals together with epinephrin or atropine 
or both. It is possible that such procedures may have reduced the in- 
cidence of serum reactions which otherwise could have occurred. 

It is evident from such a survey of the literature that the opinion 
as to the possible occurrence of serum sensitization after toxin-antitoxin 
is still divided, and although it is granted by some that in a small per- 
centage of individuals skin sensitization does occur, this may be con- 
sidered unimportant in so far as the occurrence of future serum re- 
actions after reinjection is concerned. The possible occurrence of sen- 
sitization has in the past five or six years prompted many physicians 
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to substitute either diphtheria toxoid—which contains no horse serum— 
or a toxin-antitoxin mixture made with goat serum, the former being 
used in children up to the age of six, the latter in persons above this 
age. Both of these preparations may soon entirely supplant the old 
type of toxin-antitoxin prepared with horse serum, so that in the future 
the problem of horse serum sensitization will thus be avoided. Never- 
theless, enormous numbers of individuals have up to now been injected 
with the old mixture and in these patients the question as to whether 
sensitization does or does not occur becomes particularly important when 
it is necessary to reinject sera containing larger amounts of horse serum, 
either for prophylactic or therapeutic purposes. 

Therefore, because of its clinical importance, it seemed worth while 
to reinvestigate the whole question of serum sensitization both from a 
clinical and a laboratory standpoint. From a critical analysis of the 
literature and consideration of the problem at hand, it seemed that four 
main debatable questions presented themselves for more definite so- 
lution : 

1. Do the injections of toxin-antitoxin given for active immunization 
sensitize individuals to horse serum and if so, in what proportion? 

2. Is this sensitization limited to the skin or do other body tissues 
also share in this process? 

3. In those individuals who show sensitization is there a predisposi- 


tion to its acquisition by virtue of a personal or familial allergic (atopic) 
tendency ? 

4. Finally, what is the danger of reinjection of immune or normal 
horse serum in varying amounts into individuals previously injected 
with toxin-antitoxin, and how ean it be prevented? 


METHOD OF STUDY 


In order to gather evidence with which to answer these questions the 
following procedures were carried out: 

1. A group of 100 consecutive patients either about to be given toxin- 
antitoxin or those who had never received toxin-antitoxin were ex- 
amined for evidence of sensitization, this constituting the control group. 

2. Patients who had previously received toxin-antitoxin injections 
were examined in a similar way, this constituting the test group. 

3. In each case, both in the control and in the test group, a careful 
inquiry was made for evidence in the personal and family history of 
either hay fever or asthma; questions were limited to these two con- 
ditions alone since they were better known to the patients and the evi- 
dence was likely to be more definite than a history of such conditions as 
eczema or urticaria. 

4. In order to obtain information about serum reactions under con- 
ditions not so well controlled as would exist in large municipal hospitals, 
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a questionnaire was mailed to a large group of practicing physicians— 
mostly members of the Philadelphia Pediatrie Society—seeking infor- 
mation as to the incidence and character of serum reactions (with case 
reports when possible) occurring upon reinjection of various types of 
immune sera into those of their private patients who had previously 
been immunized against diphtheria with toxin-antitoxin (equine). 

Because of the fact that toxin-antitoxin injections are given most 
frequently in childhood and also since the occasion for serum reinjection 
with immune horse sera (eg. tetanus, diphtheria, scarlatinal and 
meningococeus) arises most frequently in children, the patient material 
for this study was limited to children ranging in age from six months 
to 13 years and, except for 80 patients studied in a nearby orphanage, 
was obtained chiefly from the outpatient clinic and wards of the Babies’ 
Hospital and to a lesser extent from the wards of the Graduate Hos- 
pital, both of Philadelphia. In the test group, practically all had re- 
ceived toxin-antitoxin in a period varying from one to five years before 
testing; the average was difficult to obtain because of the uncertainty 
of date of some of the cases, but in only four instances had it been given 
less than a year prior to testing (Table IT). 

To determine sensitization the following methods were used. 

1. Skin Test.—This was carried out by the intradermal injection of 
0.02 ¢.c. of horse serum diluted 1: 100 for children. Results were read 
in ten minutes and were listed as negative, slight (+), moderate (++) 
or marked (+++); this depended upon the degree of increase in the 
size of the wheal and in the area of surrounding erythema and was 
judged in accordance with Cooke’s'® classification. In those instances 
where a very slight increase in the wheal and erythema occurred and 
the reaction was doubtful, it was recorded as a negative reaction. 

2. Eye Test.—This test, introduced by Spicer,!! was thought to repre- 
sent more definite evidence of tissue sensitization. As recommended 
originally, it called for instillation of one drop of concentrated serum 
in the conjunctival sac of one eye. Both the concentrated and 1:10 
dilution of the serum was soon found to be too strong and productive 
in certain patients of marked swelling of the eyelid so that a dilution 
of 1 to 100 was finally adopted. A reaction when positive occurs usually 
within ten minutes and is characterized by marked redness of con- 
junctiva due to injection of the vessels, and subjectively by itching and 
lacrimation, these changes passing away usually within a short time. 
Positive reactions when obtained were graded as slight, moderate or 
marked in the same manner as with the skin tests, although the grada- 
tions here were much more difficult to determine. 

3. Blood Studies—In those individuals showing positive reactions, 
blood was obtained whenever possible and the serum examined for three 
types of antibodies, previously shown to occur after serum administra- 
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tion. (Tuft and Ramsdell,!? Longeope and Rackemann,!* and David- 
sohn.!*) 

a. Reagins—the presence of these skin-sensitizing antibodies was de- 
termined by the passive transfer method of Prausnitz-Kiistner. 

b. Precipitins—the method used was the capillary tube method de- 
seribed by Coea. 

e. Heterophilic antibodies—ineluding agglutinins and _ hemolysins 
against sheep corpuscles. These antibodies found to be either entirely 
absent or present only in very small amounts in the blood of normal 
individuals have been reported by Davidsohn to be greatly increased 
after serum injection; also, that in those individuals showing higher 
concentration prior to the injection, accelerated serum reactions were 
more apt to occur. 

RESULTS 


Skin Tests—A summary of the tests for evidence of serum sensitiza- 
tion is given in Table I. As shown in this table, the control group 
of patients who had previously never received any form of serum in- 
jection, showed an extremely small (5 per cent) incidence of positive 
skin reactions. In only one patient was this reaction at all marked, 


TABLE I 
SUMMARY OF TESTS FOR SENSITIZATION TO HorRSE SERUM 











TYPE OF TOTAL | NEGATIVES POSITIVES (IN PER CENT) 
EXAMINATION GROUP NUMBER IN SLIGHT | MODERATE| MARKED 
PER CENT (+) (++) (+++) 
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both in the skin and eye tests. This patient, a little colored girl of six, 
had a personal history of a spring type of hay fever with no known 
history of previous serum injection and an absence of antibodies in the 
blood. The other four positive reactions were slight in character; in 
one of these patients with a positive allergic family history, reagins 
were found in the serum. The small percentage of positive reactors in 
this group in contrast with the somewhat higher percentage of naturally 
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sensitive individuals reported both by Hooker and Park may be ac- 
counted for perhaps by the fact that in the present series a smaller 
amount of a more dilute solution of horse serum was used for testing, 
instead of the more concentrated forms of either horse serum or horse 
serum globulins. The higher concentration of horse serum in the 
author’s experience is more apt in children to be provocative of -non- 
specific reactions than is a 1: 100 dilution. 

The test group, as a contrast to the control group, gave a total of 
27.9 per cent positive reactions and of these 18.7 per cent were of mod- 
erate or marked type. These figures correspond roughly to those ob- 
tained by Hooker and by Park, and may, therefore, be taken as repre- 
sentative of the incidence of positive skin reactors after toxin-antitoxin 
administration. 

Eye Test.—Positive eye reactions occurred in only 15 per cent of 
eases in the test group. In no instance was a positive eye reaction ob- 
tained in a case showing a negative skin reaction, although the reverse 
occurred quite frequently. Although it is debatable whether the eye 
reaction represents a more definite criterion of tissue sensitiveness than 
the skin test, the presence of positive reaction in 15 per cent of the 
cases is nevertheless of significance in that it indicates at least that a 
tissue other than the skin showed evidence of sensitization. 

The eye test in the author’s experience was found to possess many 
disadvantages. It was practically valueless in erying children both 
beeause one could not be sure that the test solution was not washed 
out by the tears, thus giving a false negative reaction, and also, because 
the congestion of the conjunctiva caused by the crying made it difficult 
to read a positive reaction. Furthermore, a markedly positive reaction 
was followed in a few instances by marked swelling of the lower lid 
and while this was readily controlled by a drop of adrenalin 1: 1000 
into the conjunctival sac, the reaction when present was quite annoying 
to the patient and alarming to the parents. In one instance in which 
immediate reading of the eye test was negative, there occurred several 
hours later a severe delayed reaction accompanied by a marked con- 
junctivitis lasting two to three days. 

Because of these disadvantages the author believes that it is inadvisa- 
ble to rely solely upon the eye test as a criterion of serum sensitiveness, 
particularly in children, in whom the necessity for serum administra- 
tion occurs more frequently than in adults. The test may, however, be 
used for confirmation of a positive skin reaction but should not re- 
place it. 

Antibody Studies.—As seen in the table, reagins were found in slight, 
moderate or marked concentration in 26.1 per cent of cases and the 
heterophilie antibodies in 40 to 43 per cent of cases. Precipitins were 
not present in any of the sera examined. It is rather difficult in our 
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present state of knowledge to interpret the meaning of these findings, 
particularly since we do not know what relationship the persistence of 
such antibodies in the blood stream after injection of serum bears to 
the production of serum reactions upon reinjection. Their presence 
may, however, be taken to indicate that as a result of serum injection 
some alteration has taken place in the blood (and possibly, therefore, 
also in the tissue cells) and that tissues other than the skin or con- 
junctivae show evidence of sensitization. 

Familial or Personal Allergic (Atopic) History—A summary of the 
data obtained is given in Table II. It will be noted in the first place 
that in the control group the percentage of patients showing asthma 
or hay fever either in themselves or their families was 7 per cent, which 
corresponds to the incidence obtained by such observers as Cooke; also, 


TABLE IT 


SUMMARY OF Data RELATIVE TO AGE, TOXIN-ANTITOXIN ADMINISTRATION AND 
PERSONAL OR FAMILY ALLERGIC HISTORY 
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in the group of patients who received toxin-antitoxin but who gave a 
negative skin reaction, the incidence was likewise about 7 per cent cor- 
responding to the normal or control group. In the group of positive 
reactors, on the other hand, this incidence was 34 per cent, which was 
almost five times the normal. These figures verify the assumption pre- 
viously existing that a personal or familial allergic constitution is an 
important factor in predisposing these individuals to acquired serum 
sensitiveness. That such acquisition is not necessarily mediated through 
the mechanism of the reagin is indicated by the fact that the presence 
of reagins in the serum of individuals giving a positive skin reaction 
occurred even less frequently in individuals with a positive allergic 
history than in those with a negative history—thus of 14 of the former 
group, reagins were noted in only 2 cases, whereas, of 13 of the latter, 
reagins were present in 5. The explanation for this experience is not 
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clear, but it does indicate at least that the presence of the reagins in 
the blood does not necessarily indicate that the sensitiveness to horse 
serum is of the natural or hereditary type. 

Questionnaires.—Of the 123 questionnaires returned, in only 58 was 
there satisfactory information as to the reaction occurring after rein- 
jection of preparations containing horse serum in patients who had 
formerly had toxin-antitoxin. While a request was made in all in- 
stances for the exact number of patients reinjected, definite figures 
were not always given so that those which follow are of necessity ap- 
proximate. Of a total of 436 cases, immediate serum reactions oc- 
curring within a few hours after the injection were noted in 76, or 17.5 
per cent, of cases; accelerated serum reactions, occurring one to three 
days after the injection, were noted in 60, or 12.8 per cent, and the 
ordinary or delayed type of reaction occurring three to ten days after 
the injection was noted in 89, or 20.2 per cent, giving a total approxi- 
mate incidence for serum reactions after reinjection of 50.5 per cent. 
Accurate data as to the type of serum used was not always included, 
but of 200 sera mentioned, 138, or 69 per cent, were tetanus antitoxin, 
35, or 17.5 per cent, diphtheria antitoxin, and 27, or 13.5 per cent, 
searlet-fever antitoxin. In some of the questionnaires information was 
given as to the effect of a second course of injections of toxin-antitoxin 
and in none of these were any untoward reactions noted, an experience 
coinciding with that of the author’s and readily accounted for by the 
fact that the amount of horse serum contained in the toxin-antitoxin 
mixture is too small to produce a reaction even in the most sensitive 
individual. In the artificially sensitized human being, as in the guinea 
pig, much larger amounts of antigen are required for the production 
of reaction than is required for sensitization. 

Considering that tetanus and diphtheria antitoxin formed the major 
types of serum used, a serum incidence of about 50 per cent is quite 
high, especially since these two preparations, because of the high grade 
of purification and refinement, have formerly given an extremely low 
incidence of serum reaction—thus the incidence for diphtheria anti- 
toxin, reported in 1917 by Weaver, was 8 per cent. The marked in- 
crease in serum sickness incidence in this series bears out the experience 
of Gordon and Creswell, although in their cases searlet fever and 
diphtheria antitoxin were the preparations most often used. As is well 
known, the incidence of serum reactions after scarlet antitoxin in per- 
sons who previously never received any type of horse serum is con- 
siderably higher than that for tetanus. 

It was also surprising to note in the questionnaires the frequency, the 
character and the severity of some of the immediate or accelerated type 
of serum reactions—this can possibly be best illustrated by recitation of 
three of the cases taken from the questionnaires. 
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CASE 1.—Male, age six years, was given prophylactically, 1,500 units of tetanus 
antitoxin. Within a few minutes he was in a state of shock and reacted only to 
an injection of 1 ¢.c. of epinephrine given into the apex of the heart. His tem- 
perature rose to 105° F., face beeame swollen and within six hours his entire body 
was covered with a diffuse urticarial eruption. After this subsided, he had two 
other reactions of equal intensity (except for the shock), one in forty-eight hours 
and the other three days later. The only history of previous serum administra- 
tion was that of toxin-antitoxin at the age of four. Family and personal history 
were entirely negative for evidence of allergy. ‘‘After this experience,’’ writes 
the doctor, ‘‘I have refrained from giving any serum where there is a history of 
previous serum administration. ’’ 

CASE 2.—Boy, age thirteen, who had received diphtheria toxin-antitoxin (equine) 
five years previously was given a prophylactic injection of 1,500 units of tetanus 
antitoxin. Because of the fact that he had previously had an alarming experience 
with serum administration in a patient previously injected only with toxin-antitoxin, 
the physician decided in this instance to give at first only one to two minims 
subcutaneously; after waiting about five minutes, no reaction occurred and he 
therefore injected the remainder of the serum. Within 15 minutes, there occurred 
marked swelling of the eyelids, dyspnea and palpitation and later, a generalized urti- 
carial eruption, including marked edema of the penis and rise in temperature. Exami- 
nation of the chest revealed no evidence of asthmatie breathing or rales. Upon the 
injection of adrenalin the acute symptoms were relieved but the urticaria and fever 
persisted until the sixth day. The only allergic history present in the family was 
that of chronic urticaria in the mother. 

CasE 3.—E. K. C., age four, given toxin-antitoxin (equine) in June, 1929, de- 
veloped in October, 1929, a patch on the right tonsil with a positive culture report 
of bacillus.diphtheria. Skin test with 0.1 ¢.c. serum was negative. Since 1 ¢.c. 
of diphtheria antitoxin given subcutaneously was not provocative of reaction, the 
balance of 15,000 units was given. This was followed by immediate urticaria and 
constriction of the chest; later by adenopathy, fever and urticaria of two weeks’ 
duration and by a dysuria consisting of difficulty in starting stream, which persisted 
for three weeks. In this case there was a positive allergic history. In spite of 
this, the initial skin test was negative, which is an extremely uncommon and unusual 
occurrence, 


These three case reports may well serve as prototypes for similar 
cases included in the questionnaires. In many instances the reactions 
reported were quite severe with marked urticarial eruption, general 


adenopathy, high temperature and joint pains, these symptoms per- 


sisting at times from a few days to as much as two weeks. Unusual 
symptoms were also noted. For example, in one case after tetanus 
antitoxin, there occurred hemorrhage from the bowel and hematuria; 
in two others, edema of the pharynx and larynx and in one of these 
tracheotomy was necessary. In another instance with a positive allergic 
history, there occurred, after tetanus antitoxin administration, a marked 
local purpuric eruption accompanied later by generalized urticaria and 
high fever, these symptoms persisting for eight days. Coma for three 
days with ankle clonus, temperature of 104 to 106° and marked 
adenopathy were noted in another case after diphtheria antitoxin in- 
jection. 
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In two eases after scarlet fever antitoxin injection there occurred local 
reactions, Arthus-like in character, of such extent and severity that they 
were responsible for death from toxemia in one patient and in the 
second only prompt and continuous adrenalin administration prevented 
a fatal outcome. Fatalities were noted in two other instances, one in a 
child previously given toxin-antitoxin who received diphtheria antitoxin 
because of a suspicious exudate in the tonsils; edema of the glottis oc- 
eurred shortly after the injection and before the physician could be 
recalled to the home of the patient, death occurred from asphyxia. The 
second fatality also oceurred after diphtheria antitoxin, but the details 
of this case were not given. 

In all the above-mentioned instances a history of previous toxin-anti- 
toxin administration was obtained. In a few instances positive allergic 
histories were given, but they were not regularly obtained. 

It is not surprising in view of such alarming reactions that many of 
the physicians answering the questionnaires voluntarily offered opinions 
to the effect that they would be afraid to use any kind of serum in 
patients who had previously received toxin-antitoxin and that because 
of such experiences, they had discontinued using toxin-antitoxin (equine) 
and had substituted either toxoid or toxin-antitoxin prepared with goat 
serum. It is not altogether unlikely that some of the severe reactions 
occurring after injection of scarlet-fever antitoxin that in the past 


caused many physicians to discontinue its use, have been due to the 
sensitization of these patients (mostly children) to horse serum because 
of a previous administration of toxin-antitoxin. This point has likewise 
been mentioned by Gordon and Creswell® and in the review of this 
subject by Mitchell. 


COMMENT 


From the data obtained in this study, the answers to the four ques- 
tions originally propounded for solution can now be given as follows: 

1. The injection of diphtheria toxin-antitoxin (equine) sensitizes in 
a variable degree, 27.9 per cent of children to horse serum. 

2. Such sensitization is not limited to the skin alone, but also involves 
other tissues of the body. 

3. The tendency to acquire such sensitization appears to be distinetly 
influenced by the existence of a personal or familial allergic constitution. 

4. Reinjection of other preparations containing larger amounts of 
horse serum than is contained in the toxin-antitoxin mixture into pa- 
tients who had previously received toxin-antitoxin (equine) may in some 
instances be productive of quite severe serum reactions. 

In order to prevent such occurrences in these patients, the following 
measures are advised: 

1. A skin test carried out by intradermal injection of 0.02 cc. of 
horse serum diluted 1:100 for children and 1:10 for adults should 
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always be performed prior to serum administration. From experience 
in the present study, this is more dependable than the eye test advised 
by Spicer. If, after ten minutes, no reaction is obtained and in the 
absence of a positive allergic history, the serum may be given in toto, 
although adrenalin chloride (1: 1000) should be kept in readiness for 
use if necessary, as in the oceasional rare instance exemplified in Case 3, 
cited above. 

2. If the skin test is positive and if the administration of the serum is 
paramount (as in diphtheria), it should be given in divided doses at 
one-half to one-hour intervals, beginning with 0.05 e.e. then 0.1, 0.2, 0.5, 
and 1 ¢.¢., increasing gradually from this point on at longer intervals 
until all is given. To avoid reaction, a small amount (0.3 to 0.5 @.e.) of 
adrenalin chloride (1: 1000) should be given preceding the initial dose 
and at two-hour intervals until the last dose is given. Thereafter, the 
administration of ephedrine sulphate in 25-50 mg. doses three or four 
times daily seems to prevent or lessen further serum reaction. 

3. Where intravenous administration is necessary, as in laryngeal 
diphtheria, the serum should be administered irregardless of the danger, 
but here again the use of gradually increasing doses at thirty-minute 
intervals and combined with adrenalin will usually prevent an other- 
wise severe or untoward serum reaction. 

4. In doubtful cases the simultaneous administration of adrenalin is 
always a wise and safe procedure and, as far as is known, does not exert 
any detrimental influence in so far as the action of the serum is con- 
cerned. 

Aside from the discomfort to the patient of frequently repeated in- 
jections, the administration of serum at spaced intervals requires the 
expenditure of more time than the average practitioner can spend with 
the patient and does not completely guarantee against a serum reaction. 
Such reactions can be completely prevented in these patients by the 
use of an immune serum obtained from an animal other than the horse; 
for example, the goat, an animal which seems to be as good an antibody 
producer as the horse. The preparation of such sera by serum labora- 
tories should be encouraged, in order that they may be made generally 
available to practicing physicians for use in patients giving a history 
of previous toxin-antitoxin or serum administration. The use of a 
heterologous type of serum offers the best possible solution, in the 
author’s opinion, to the problem of prevention of serum reactions after 
reinjection. Goat serum sensitization is exceedingly rare and except in 
asthmatic individuals sensitive to goat hair (a very small group) the 
danger of primary serum reactions from its use is practically nil. 

In addition, the continued use of toxin-antitoxin mixtures prepared 
with goat serum for children over six years of age, or of toxoid in chil- 
dren up to six, in active immunization against diphtheria instead of 
the old horse-serum-containing mixtures, will in the future prevent the 
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development of sensitization to horse serum and eliminate the necessity 
for its further consideration. 

In conclusion, it should be made clear that it is not the intention of 
this presentation to unnecessarily emphasize the dangers of serum in- 
jection; such dangers are seldom of such frequency or moment as to 
warrant a failure to use serum in those cases in which serum administra- 
tion is necessary. An attempt has been made merely to point out the 
possibility that untoward reactions may occur in order that in the 
future physicians may be more careful in the administration of serum, 
particularly in children. Unless such information is given then, as was 


amply borne out in the questionnaires, practicing physicians will of 


their own volition and because of alarming personal experiences lose 
confidence in serum administration and discontinue its use entirely. 


SUMMARY 


After the administration of diphtheria toxin-antitoxin mixture con- 
taining minute amounts of horse serum, sensitization of varying degree 
occurs in 27.9 per cent of children—such sensitization affects not only 
the skin but also other body tissues and is much more apt to occur in 
allergic children or children of allergic families. Reinjeetion of sera 
containing larger amounts of horse serum is in certain instanees fraught 
with the danger of severe, immediate, or accelerated serum reactions 
and may in most instances be prevented by the performance of a prop- 
erly carried out skin test (in preference to the eye test) just prior to 
the administration and in the presence of a positive reaction, either by 
the use of a non-horse serum containing serum or, if this cannot be 
procured, by spaced administration of increasing amounts of serum 
together with administration of small amounts of adrenalin. The con- 
tinued use of diphtheria toxoid or of toxin-antitoxin prepared with goat 
serum antitoxin in active immunization against diphtheria will, in the 
future, prevent any possible development of sensitization to horse serum 
in immunized individuals and obviate the necessity for further precau- 
tions with serum reinjections. 
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HYPERSENSITIVENESS TO AIR BORNE BEE ALLERGEN 


Rauten V. Euuis, M.D.,.* anp Harvey G. AHRENS, M.S.,t 
MINNEAPOLIS, MINN. 


CONSIDERABLE number of cases of human hypersensitiveness to 

bee stings have been recorded. Waterhouse,! Goss.2- Mantoux,* 
Hubert,* Gibb® and Vander Veer® have reported cases with purported 
anaphylactic symptoms resulting from bee stings. Benson and Seme- 
now’ report a case of bronchial asthma from bee stings. One of us 
(Ahrens) has collected information concerning seven cases which have 
never been recorded. 

The writers have not been able to find any reference to human hyper- 
sensitiveness to air borne allergen of bee orgin. Two eases of bronchial 
asthma have come under our observation with the opportunity for a 
eareful diagnosis of both and with the cooperation of one for a 
careful study and successful desensitization. Both of these cases were 
sensitive to the air borne allergen, attacks of asthma being initiated 
when near bees or when near objects that had been in contact with 
bees. One case cites the occurrence of asthma following a car ride with 
a friend. Inquiry revealed the fact that a robe in the car had been 
used to wrap a hive of bees while transporting them a short time before. 


A perplexing difference between these very similar cases is apparent 
in the histories and is also verified by experiment. Case 1 is extremely 
sensitive to air borne allergen of bee origin but is not affected by stings. 


This was verified by experiment. Case 2 gives a history of asthma to 
the air borne allergen and also to the stings. In this ease verification 
to the effect of the sting was not done, the patient refusing to submit 
to the experiment. 
CASE REPORTS 

Case 1.—An adult male, aged thirty-four years, by occupation graduate student 
and teacher. For many years bees have been his hobby and of late his principal 
subject of study and research. On May 21, 1930, about noon, while working with 
bees, he was stung in the left temporal region. With an instinctive blow he crushed 
the bee on the scalp, and in attempting to remove the bee the scalp was abraded 
with the finger nails. An hour or so later he sensed a constriction of the throat 
and noticed a redness of the skin on the neck, accompanied by itching and burn- 
ing. At 8 p.m. he had a chill followed by sweating, and these recurred alternately 
during the night. He had difficulty in breathing, which he described as a ‘‘ gasping 
for air.’’ The following morning he felt better, but the difficulty in breathing 
returned in the evening. This condition of difficult breathing returned each evening, 
and he sought help at the Health Service Dispensary. The following notes appear 
on his record. 


*From the Students’ Health Service and Department of Preventive Medicine and 
Public Health, University of Minnesota. 

+The Department of Bacteriology and the Department of Entomology and 
Economic Zoology, University of Minnesota. 
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May 31, 1930. Temperature 98°. Complains of tightness in chest and wheezing 
in throat, sneezing and running of nose following bee sting several days ago. 
Impression: Anaphylaxis, hay fever or asthma? Heart and lungs negative to 
physical examination. Fluoroscopic examination negative. Blood pressure 120/84. 
Ephedrin sulphate was prescribed. Referred to Nose and Throat Clinie for 
examination. 

June 2. Watery discharge both sides of nose for one month. No pus. Recom- 
mendations: X-ray sinuses. Investigate allergic state. Sinus x-ray report nega- 
tive for pathologic condition. 

November 7. Temperature 97°. Has severe cough and wheezing. Has been 
around bees. Refuses treatment. Suggest plate of chest and skin tests to determine 
sensitivity to foreign substance. 

November 8. Patient was seen by one of us (Ellis). Physical examination of 
chest revealed whistling rales throughout the chest. Slight dyspnea was present. 
Coughing raised tenacious, glairy mucus. 

Several months had now elapsed since the onset of the condition. The patient 
had noticed that after working with the bees he had asthma for four or five days. 
While living in the same house with a man who daily worked with bees he had 
asthmatic attacks in rapid succession, with increasing severity. 

Family History.—Father and mother are both living and well. Two brothers 
and four sisters are all living. The family history is entirely negative for allergic 
reactions except that one sister has a child with eczema. 

CASE 2.—Male aged thirty-three years. He is by occupation a bee keeper. About 
ten years ago while working in a bee cellar containing many dead bees and clay 
dust, he developed a cough accompanied by profuse watery secretion from the nose 
which lasted for several weeks. One year later he noticed symptoms of hay fever 
when working with bees, which became progressively worse and were frequently 
accompanied by bronchitis. About four years ago he began to have asthma, begin- 
ning severely with the first attack. He has severe asthmatic attacks now when 
coming into contact with the odor of bees or when in close proximity to old bee 
materials, such as hives, frames, ete. He was finally obliged to give up his 
occupation. 

Family and Marital History.—Father, mother, four brothers and two sisters all 
well except that mother has ‘‘stomach trouble.’’ History for allergic reactions is 
entirely negative in entire group, including his two children. He states that when 
stung by a bee he develops asthma within fifteen or twenty minutes. Odor of bees 
excites asthma which appears six or eight hours later. 


DIAGNOSTIC METHODS 


Because of the well-known relationship of bees and pollens and _ be- 
eause of the well established fact that pollens are common etiologic 
agents of asthma, it seemed likely that the allergy in Case 1 when 
seeking aid was probably of this origin. However, history of seasonal 
rhinitis or seasonal asthma was entirely negative. Since the bees store 
pollen, it seemed possible that under these conditions an otherwise sea- 
sonal rhinitis might be perennial. 


Skin tests were made by the seratch method with all the common 
pollens with entirely negative results. Scratch tests were then applied 
with pollens taken from a hive, and a marked reaction with pseudopods 
resulted. The pollen specimen was diagnosed by Dr. C. O. Rosendahl 
of the Botany Department of the University of Minnesota, as practically 
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pure goldenrod. Scratch tests then repeated, using goldenrod pollens 
furnished by Dr. Rosendahl as well as stock pollens from a well-known 


biologic house. Both gave negative results. With these negative re- 


sults it seemed propitious to investigate the bee as a source of the agent 
causing the asthma, since it is a well-known fact that the bees add 
fluid substances from the mouth to the pollen. 


PREPARATION OF THE DIAGNOSTIC ALLERGEN 


Whole bees were crushed, macerated in aleohol, ether, and normal 
saline and filtered through a porcelain bougie. <A strongly positive 
skin reaction was obtained to the saline extract by the scratch method. 
The alcohol and ether factions were negative. 

A saline extract was then prepared of the head and thorax exelu- 
sively in order to eliminate the presence of the venom which is of course 
confined to the abdomen. This extract was equally as active when 
applied to skin seratches as were extracts of the abdomen or of whole 
bees. The results of skin test with various substanees are shown in 
Table I. 


TABLE I 


SKIN TESTS BY THE SCRATCH METHOD 





MATERIAL 


SOLVENT 


SKIN REACTION 





Pollen from bee hive 





Honey from bee hive 


Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 


bees, whole 
bees, whole 
bees, whole 

bee abdomen 
bee thorax-head 
bee wings 

bee venom 
royal jelly 
queen larva 
bumble bee 
worker larvae 
bee thorax after tryptic digestion 


Histamine 0.1 per cent 

Formie Acid 

Pollen from bee hive after thorough washing 
Pollen of 


Artemesia group 


5 species 


Ambrosia group 10 species 
Chenopodiaceae group 6 species 
Amaranth group 4 species 


Leguminosae group 
Graminae group 1. 


Ants 


3 species 
) species 


N/10 NaOH 
None 

Saline 
Alcohol 
Ether 

Saline 
Saline 
Saline 
Saline 
Saline 
Saline 
Saline 
Saline 
Saline 
Saline 
Saline 

N/10 NaOH 


N/10 NaOH 
N/10 NaOH 
N/10 NaOH 
N/10 NaOH 
N/10 NaOH 
N/10 NaOH 
Saline 


REFINEMENT OF THE ALLERGENIC 


MATERIAL 


Strongly 
Positive 

Strongly 
Negative 
Negative 
Strongly 
Strongly 
Negative 
Strongly 
Strongly 
Strongly 
Strongly 
Strongly 
Negative 


positive 


positive 


positive 
positive 


positive 
positive 
positive 
positive 
positive 


Weakly positive 
Weakly positive 


Negative 


Negative 
Negative 
Negative 
Negative 
Negative 
Negative 
Negative 


For desensitization treatment and for passive transfer test, a refine- 
ment of the extract to the extent of getting rid of as much inactive pro- 


tein as possible seemed advisable. 


The heads and thoraees of one hun- 
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dred bees were crushed and macerated in 500 ¢.c. of physiologic saline 
solution. This was then raised to the boiling point and filtered. The 
filtrate was treated with aleohol in varying concentrations with the 
discovery that the precipitate thrown down in a 50 per cent alcohol 
contained the major portion of the substance producing reactions of the 


skin by the seratch test. 

This precipitate was then redissolved in 50 ¢.c. of saline and stored 
in the ice box for use in desensitization and intracutaneous injection in 
passive transfer tests. This extract, it will be noted, contains in each 
0.5 ¢.e. the extracted portion of one bee head-thorax. 


PASSIVE TRANSFER OF SENSITIVITY 

That the blood of allergic individuals contains a sensitizing antibody 
which may be transferred to non-sensitive individuals has been shown 
by Prausnitz and Kiistner. In order to test further the specificity of 
our refined allergen and to examine for specific sensitizing antibodies in 
the blood of our cases, passive transfer tests were carried out according 
to the method of Prausnitz and Kiistner. When the serum of the 
hypersensitive patient is injected intradermally into a non-sensitive pa- 
tient, it produces a localized sensitivity at the site of the injection. The 
passively sensitized skin reacts to the same specific substance as does the 
skin of the patient from whom the serum was taken. This passive sensiti- 
zation is considered as proof that the blood of the hypersensitive person 
contains skin sensitizing antibodies. 

The result of these tests was a demonstration of sensitizing substances 
in the blood of each patient which passively sensitized the skin of non- 
sensitive individuals to the refined allergen. It demonstrated beyond 
question that the two cases were sensitive to the same substance. 

We had demonstrated by skin test and by passive transfer that the 
patients were hypersensitive to the extracted bee protein. Before at- 
tempting to relieve the asthma by desensitization it became necessary 
to know positively that the asthma was initiated by the same substance 
to which the skin reacted. The patient in Case 1 was asked to come in 
after having kept away from bees during the forty-eight hours pre- 
ceeding. <A dilute solution (1 to 100 in saline) was sprayed with an 
atomizer about a small consultation room. The patient was taken into 
the room for a conference which lasted about ten minutes. Within four 
or five hours, the usual time for development after association with bees, 
he developed an asthma of the usual severity. The patient in Case 2 
refused the experiment. 


DESENSITIZATION TREATMENT 
Titration of Sensitivity —tUsing the preparation previously referred 
to as ‘‘refined allergen,’’ dilutions 1 to 50, 1 to 500, 1 to 5,000 and 1 to 
50,000 were made up. The unit indicates the amount of mate- 
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rial extracted from one bee head-thorax. With intracutaneous injection 
no reaction was obtained with the dilution 1 to 50,000, while a marked 
reaction was obtained with 1 to 5,000. It was felt therefore that sub- 
cutaneous injections could be begun with dilution of 1 to 500,000 with 
safety. Treatments were given daily for the first 17 doses. The irregu- 
larity that appears after that time was due to unavoidable irregularity 
f the patient in reporting. The schedule of doses given is reported 
Table IT. 
TABLE IT 








NUMBER DOSE DILUTION 





(1) 0.1 ee. 
(2) 0.2 ¢@.e. 
(3) oO ee. 
(4) 0 ee. 
(5) 1 ee. 
(6) 0 CC. 
(7) 0 ee. 
(8) 2 CC. 
(9) A ee. 
(10) Kt CR 
(11) .85 ¢.¢. 
(12) LE €:@. 
(13) ka G2. 
(14) 4 Ge. 
(15) 6 @.e. 
(16) Fy a 
(17) 0 e.e. 
(18) LE Ce. 
(19) 2 €.C. 
(20), Le Ge, 
(21) 5 
(22) oOo CC. 
(23) 0D CC. 
(24) C.e. 
(25) cc. 
‘ (26) c.c. 
26 (27) C.e. 
3 (28) Ce. 
10 (29) C.€. 
as (30) 
24 (31) 
July 1 (32) 


to 500,000 
to 500,000 
to 500,000 
to 500,000 
to 50,000 
to 50,000 

50,000 

5,000 

5,000 

5,000 

5,000 

500 

500 

500 

500 

500 

500 

50 

50 

50 

50 

50 

50 


bo bo DO 
moon 


CONN or Ww be 
ll el ell eel eel el el el el el le ee | 


S > S 


c.c. 
€.c. 


ae 


| 
| 
| 
| 
| 





The patient is entirely relieved of asthma and is able to carry on his 
work with bees. He has been able to continue his research which brings 
him daily into close contact with bees. No attacks of asthma were ex- 
perienced after the sixteenth dose. In November, 1931, five months 
after discontinuing treatment and although in daily contact with bees, 
he reported he had no asthma. 


DISCUSSION 


The suggestion that human hypersensitiveness is related to anaphy- 
laxis as observed in animals comes from Weichardt and from Wolf- 
HKisner in 1905 and 1906 in their discussion of hay fever. Meltzer in 
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1910 on the basis of the apparent similarity between bronchial constrie- 
tion of asthma and that of animals dying of anaphylactic shock sug- 
gested that bronchial asthma was a phenomenon of anaphylaxis. Not- 
withstanding the apparent similarities of the two conditions, the pains- 
taking work of many investigators has failed to establish the identity of 
human hypersensitiveness and anaphylaxis. Doerr, Coca, Cooke and 
others have pointed out and emphasized differences between the con- 
ditions of human hypersensitiveness and experimentally induced hyper- 
sensitiveness in animals and have drawn the conclusion that the two 
conditions must be basically different in pathogenesis or at least that 
the identity of the two conditions is as yet unproved. Zinnser and 
Koessler, on the other hand, point out basic similarities which seem to 
them to overbalance the apparent differences. The differences which 
co obtain they believe might be accounted for by differences in the 
mechanism of reaction. 

The cases of hypersensitiveness to bees that have been reported have 
usually been referred to as anaphylaxis. We attempted passively to 
sensitize guinea pigs with the serum of Case 1, but were not successful. 
The attempted sensitization was done by the peritoneal route, and un- 
questionably adequate amounts of the serum from the hypersensitive 
patient were given. The negative results are not offered as proof that 
the condition is not anaphylaxis. Differences in chemical constitution 
between human beings and guinea pigs must be taken into considera- 
tion. Passive transfer of the skin sensitizing antibody from the sensi- 
tive to the non-sensitive person has been demonstrated, but we are not 
justified in attempting passive transfer of massive general sensitivity, 
as might be done with blood transfusion. Experimentally induced 
hypersensitiveness in one guinea pig is capable of passive transfer to 
another guinea pig. Failure to so transfer human hypersensitiveness 
to guinea pigs may be an interesting fact, but it proves nothing. 
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STUDIES ON POLLEN AND POLLEN EXTRACTS* 
VIII. DraAtyzaBILity OF POLLEN ALLERGENS 


Leon Unger, M.D., Hopart W. CromMwe tu, Sc.D., 
AND Margorie B. Moore, Pu.D., 
Cuicaao, ILL. 


OCA! has reviewed the literature indicating the possible dialyzability 

of whole proteins and described his own experiments, proving that 

egg-white proteins are dialyzable through collodion, fish skin, and pareh- 

ment membranes. The dialysates were found to give specific reactions 

of all the egg-white proteins, and to produce skin reactions after the 

injection of serum from egg sensitive individuals. The dialyzable 
proteins were further shown to be antigenic. 

Most of the reported methods for purification of pollen fractions have 
included dialysis for removal of impurities as one step in the process. 
In this laboratory, for the preparation of purified protein fractions, 
dialysis through goldbeaters skins was used.?)>* However, it was ob- 
served that the activity of these solutions freed from dialyzable material 
was less than that before dialysis. The dialysate from giant ragweed 
pollen was tested and was found to react in passively sensitized sites.* 

The discovery that active material was being lost by dialysis led to 
a study of the optimum conditions for dialysis to minimize such loss. In 
order to find the most desirable material, membranes were prepared of 
eollodion, cellophane and parchment, and tested for leaks. A water 
extract of giant ragweed pollen (15 ¢.c. of 1 to 10) was then placed 
inside each sae and 45 ¢.c. of water in a beaker outside, and dialysis 
carried out for four days at 2° to 5° C. using toluene as a preservative. 
When tested on rabbits by Ramsdell’s trypan blue skin reaction 
method,* ° all the dialysates were found to contain active material. 

Since no advantage was detected in one type of membrane over the 
others, the effect of variation of Py by means of different solutes was 
studied. Cellophane membranes were used. One gram of dry pollen 
was placed in each sae with 10 ¢.c. of the solution to be used, and 40 e.e. 
of the same solution in a beaker outside. The solvents used for giant 
ragweed pollen were aqueous solutions of acetic acid, Py 2.6 (1); 
chlorbutanol, Py 3.2 (2); borie acid, Py 3.4 (3); sodium bicarbonate, 
Py 8.4 (4). All Py values were determined colorimetrically. 

After dialysis for six days, quantitative skin tests with the dialysates 
were made on rabbits by the trypan blue method. <A 2 to 100 aqueous 
pollen extract was used for comparison. Each dilution represented one- 


*From the Department of Medicine, Northwestern University Medical School, Chi- 
cago, and the Research Department, Abbott Laboratories, North Chicago, Ill. 
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third the concentration of that preceding. All dilutions were made 
with physiologic salt solution. Only the highest reactive dilutions are 
shown in Table I, except as noted. 


TABLE I 


DIALYSIS OF GIANT RAGWEED POLLEN AS SHOWN BY RABBIT SKIN TESTS 





POLLEN UNI 





TS REPRESENTED PER C.C. IN MOST DILUTE SOLUTION GIVING POSITIVE REACTION 





SOLUTION (4) 

(SODIUM BI- 

CARBONATE) 
Py 8.4 


RAB- SOLUTION (1) SOLUTION (2) SOLUTION (3) 
BIT (ACETIC ACID) (CHLORBUTANOL) (BORIC ACID) 
Py 2.6 Py 3.2 Py 3.4 


AQUEOUS 
POLLEN 
EXTRACT 





2,99 2.99 0.25 
» 6.67 
0.25* 0.7 0.08* 
2,99 3.6 0.74 
0.74 6 


+ + 
ed + 



































2000 t 


20 200 











20 20 2000 








*Highest dilution tested; gave distinct reaction. 
+Solution containing 20 units per c.c. failed to react. 
tSolution containing 2000 units per c.c. failed to react. 


The solutions inside the saes also were compared by the rabbit test 
with the aqueous pollen extract. The sodium bicarbonate solution (4) 
inside appeared no stronger than the standard, although its dialysate 
had been found weaker. The concentrations of reactive material in 
the acid solutions containing acetie acid (1) and containing chlorbutanol 
(2) seemed to be practically the same inside and outside the dialyzing 
saes. These results lead to the conclusion that reactive material is 
dialyzable in all the solutions tested, but more freely so in the more 
acid solutions. In the alkaline solution (4), moreover, it was noted 
that the level of liquid inside the sae was higher than that outside. 
These observations are contrary to the generally accepted idea that 
slightly alkaline solutions tend to give optimum peptization of the 
pollen allergen. 

A chemical study was made of the solutions inside and outside the 
dialyzing membranes. Nitrogen determinations were made on duplicate 
one ¢.c. samples aceording to the Micro-Kjeldahl method of Koch and 
MeMeekin.® Total solids were determined in duplicate five ¢.c. samples, 
and these were then ashed and the ash value was subtracted, giving a 
measure of the total organic solids. The results are shown in Table IT. 

The borie acid in solution (3) interfered with nitrogen and ash 
determinations. 
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TABLE IT 


CHEMICAL ANALYSIS OF DIALYZABLE AND NONDIALYZABLE SOLUTIONS OF 
GIANT RAGWEED sian 





SAMPLE ORGANIC SOLIDS NITROGEN 
MG. PER C.C. MG. PER C.C. 


Solution (1) (Acetic Ac ‘id) Inside sac cs. 2 


Solution ()_ (Acetie Acid) Outside sac Py 2.6 


Solution (2) (Chlorbutanol) Inside sae Py 3.2 


Solution @). (Chlorbutanol) Outside sae Py 3.2 


Solution A) (Sodium Bicarbonate) Inside sac Pu 8.4 


Solution (4) “(Sodium Bicarbonate) Gutente sac P,, 8.4 




















These data again indicate that dialysis occurs to a greater extent 
in the more acid solutions. 

Skin tests on hay fever patients were made with the dialyzable and 
nondialyzable material from solution (1), Py 3.2 and solution (4), 
Py 8.4. These tests were carried out by the scratch method on known 
sensitive patients in the Asthma and Hay Fever Clinie at Northwestern 
University Medical School. The nondialyzable solutions used for these 
tests were dialyzed against repeated changes of the same solutions used 
for extraction in order to free them from dialyzable material as com- 
pletely as possible. Otherwise, the preparations were similar to those 
used in animal testing. The results are shown in Table ITT. 


TABLE III 


DIALYSIS OF GIANT RAGWEED POLLEN ALLERGEN, AS SHOWN BY SKIN TESTS ON 
RAGWEED SENSITIVE PATIENTS 


SUBSTANCE NO. OF TESTS PER CENT 
POSITIVE NEGATIVE POSITIVE 


Di: alyzable Solution (2) (Chlorbutanol) Py 32 


Nondialyzable Solution (@) (Chlorbut: nol) Pu 3.2 





Dialyz: ible Solution (4) (Sodium Bicz irbonate) Pu 8. — 
Nondialyzable Solution (4) (Sodium | ications ite) Pu 8 








These tests confirm the fact that pollen skin-reactive substance can 
pass through the membrane in both acid and alkaline solutions, but 
more freely in slightly acid solution. However, on human _ beings, 
there is a marked difference in the percentage of patients reacting to 
the dialyzable and nondialyzable material, even in acid solutions; while 
in the rabbits, each animal that reacted to one also reacted to the other. 
From the data at hand, it cannot be definitely determined whether the 
difference in human reactions is due to a quantitative or qualitative 
difference in the two solutions. In the majority of cases, the response 
to the dialyzable was less than that to the nondialyzable fraction, but 
the reverse was true in a few cases. 
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Similar tests were made on a smaller number of patients, using prep- 
arations from short ragweed pollen in chlorbutanol solution. Eleven 
of nineteen patients tested (58 per cent) reacted positively to scratch 
tests with the dialyzable fraction, while all of thirteen patients (100 
per cent) gave positive reactions to the nondialyzable preparation. 

The skin reactions of timothy pollen sensitive patients to the dialyza- 
ble and nondialyzable portions of this pollen extract were studied sim- 
ilarly. Two solutions were used, chlorbutanol solution (1) and sodium 
bicarbonate solution (2). Table IV shows the results of these tests. 


TABLE IV 


DIALYSIS OF TIMOTHY POLLEN ALLERGEN, AS SHOWN BY SKIN TESTS ON 
Hay FEVER PATIENTS 








NO. OF TESTS PER CENT 
SUBSTANCE POSITIVE NEGATIVE POSITIVE 





Dialyzable Solution (1) (Chlorbutanol) 67 





Nondialyzable Solution (1) (Chlorbutanol) 67 





Dialyzable Solution (2) (Sodium bicarbonate) i 44 





Nondialyzable Solution (2) (Sodium bicarbonate) 88 





Note.—The negative reactions to both fractions of Solution (1) occurred on the 
same patients. 


It has not yet been possible to study the antigenic properties of this 
active dialyzable material from pollen extracts. It is planned to under- 
take this work at an early date. 


SUMMARY 


Substances in pollen extracts capable of eliciting skin reactions in 
sensitized rabbits or in certain sensitive human beings, have been shown 
to be dialyzable through three different membranes, and at varied Pu. 
The active material dialyzes more freely in solutions having a slightly 
acid reaction. The evidence indicates that there is not complete cor- 
relation in response of sensitive rabbits and human beings to the dialyza- 
ble skin reactive material. 
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CLINICAL MANIFESTATIONS OF HEAT AND EFFORT 
SENSITIVENESS AND COLD SENSITIVENESS (RELATION- 
SHIP TO HEAT PROSTRATION, EFFORT SYNDROME, 
ASTHMA, URTICARIA, DERMATOSES, NONIN- 
FECTIOUS CORYZA AND INFECTIONS)* 


Wiuuiam W. DvuKe, M.D. 
Kansas City, Mo. 


N PREVIOUS papers, I described a series of clinical conditions which 
I grouped under a noncommittal term, physical allergy.’ * 4 
In this group of cases there were definitely two types of disease, one 
of which was characterized by surface reactions confined to the point 
of application of one or more physical agents, such as light, heat, cold, 
or seratches. In the case, however, of widespread contact, signs of a 
constitutional reaction and eosinophilia could be demonstrated. I have 
repeatedly tried passive transfer in this type of case and have as often 
failed. Inasmuch as this type of case is found in the allergy family in 
the same sense that true pollen disease is found in the allergy family, 
I am inclined to look upon it as a type of allergy related to atopy in the 
same sense that the drug idiosynerasies are related to atopy. In fact the 
condition seems clinically identical to a type of drug allergy to be de- 
scribed subsequently in this journal in which the reaction to the drug 
(chlorine and ether) was confined to the point of contact with the drug. 
In the second type of physical allergy which I described, reactions 
occurred not only at the site of application of the physical agent, but in 
distant structures as well—in fact, frequently in distant structures only. 
In this type of case, exposure to the physical agent to which the patient 
was sensitive could cause in extreme cases a constitutional reaction 
which was so profound as to leave the patient breathless, pulseless, and 
cyanotic. Restoration to a normal state of health could be accomplished 
by exposure to an agent the reverse of the one which caused reaction. 
These reactions were called, for want of a better term, reflex-like reac- 
tions. I have observed this type of reaction to occur as a result of sensi- 
tiveness to heat and effort, cold, light, and scratches. Scratch sensitive- 
ness of this type has not yet been reported. In brief, I can say I have 
observed a case of widespread dermatitis and urticaria which could be 
immediately precipitated in distant areas by scratching the skin in al- 
most any locality with a rough instrument, such as a piece of wood. 

My discussion in this paper will be confined to reflex-like reactions 
caused by heat and effort on one hand and cold on the other. It is 
an elaboration of results reported in a previous paper.’ 

Certain persons, through one or several causes, become abnormally 
sensitive to the effect of heat and effort or to the effect of cold. This 

*Read before the Ninth Annuai Meeting of the Association for the Study of 


Allergy, Philadelphia, June 8, 1931. 
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fact is so apparent as to need no discussion. Manifestations of sensi- 
tiveness to heat and effort or to cold vary depending upon the primary 
cause of sensitiveness and also upon the direct inciting cause of the 
manifestation. Manifestations seem a pathologie deviation from a nor- 
mal response to a specific stimulus and oceasionally an effort to compen- 
sate for some defect which prevents a normal response. Abnormal 
responses fall into one of three classes: first, general or constitutional re- 
actions; second, reactions referable to one of the three important cooling 
surfaces—that is, the skin, the nasal or the bronchial mucous mem- 
brane; third, abnormal responses referable to one or more of the internal 
organs. 

Reactions caused by sensitiveness to heat or effort or to cold vary 
in intensity, in the quickness with which they appear, and in location. 
In some individuals, the reactions are chiefly constitutional and mani- 
fest themselves as syncope, effort syndrome, heat prostration, or shock. 
In others, where the reaction is referable chiefly to a cooling surface, 
the pathologic manifestation may be noninfectious coryza, asthma, or 


cough, pruritis, erythema, urticaria, angioneurotic edema, or eczema. 
In those in whom the reactions are referable chiefly to an internal 
organ the response may be tachyeardia, anginal pains, nausea, vomit- 
ing, diarrhea, convulsion, coma, headache, or other symptoms referable 


. 


to one or several structures. 

The reactions may be immediate or they may be delayed for several 
hours or a day. The outstanding feature in all the reactions is the fact 
that they can be consistently brought out by the effect of heat and 
effort, or of cold, as the case may be, and can be temporarily relieved 
by the reverse condition—that is, by the effect of heat and effort in a 
reaction caused by cold or by the effect of cold in a reaction caused by 
heat and effort. 


HEAT PROSTRATION, EFFORT SYNDROME, AND SYNCOPE 


Effort Syndrome Caused by Heat.—lLewis’ effort syndrome is fre- 
quently caused by sensitiveness to heat. Patients of this type often 
give a history of exhaustion, weakness, dizziness, tremor, fainting spells 
or a tendeney to faint, a feeling of oppression in the chest, palpitation 
anorexia and nausea or vomiting after effort (mental or physical) or 
after exposure to heat. Heat sensitive patients of this type are ex- 
hausted by effort, especially on hot, humid days. Heat, mental effort 
or physical effort may each have the same effect on highly sensitive 
persons. The reaction may be so marked that the patients are unable 
to tolerate the mental effort of watching athletic contests or of attend- 
ing to an interesting business deal. Likewise, they may be unable to 
tolerate the physical effort of climbing up on an examining table 
quickly. Finally, they may be unable to tolerate as much heat as is 
encountered in the drinking of a cup of hot coffee or in the placing of 
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their arms in a water-bath at 42° C. for thirty seconds. In. fact, I 
had one patient who lost consciousness under a heat test which was so 
mild that one would have to see before he could believe. The patient 
recovered immediately when cooled by the application of ice to the 
forearms. 

The aforementioned triad of causative agents (heat, mental effort 
and physical effort) can be demonstrated in almost every ease of high- 
grade sensitiveness to heat. In cases of moderate sensitiveness, how- 
ever, the effect of the entire triad may not be so apparent. That is, 
the patient may be more sensitive to heat than to mental or physical 
effort, more sensitive to mental effort than to physical effort or heat, 
or more sensitive to physical effort than to mental effort or heat. The 
triad of agencies, however, can be demonstrated in a majority of patients 
who are excessively sensitive to any one of the agents. 

I am convinced that many eases of heat prostration and syncope are 
due to nothing more or less than sensitiveness to heat and effort. Pati- 
ents who are highly sensitive to heat instinctively avoid heat and avoid 
effort on humid, hot days. If they are so unfortunate as to be unduly 
exposed to heat or are foreed to make an effort in hot, humid weather, 
they may faint, and in case the exposure is gross enough, may be 
actually shocked. Severe cases such as this may be diagnosed ‘‘sun- 
stroke.’’ An expression such as ‘‘overcome with heat’? would seem 
more correct. The condition has nothing to do with sun, except through 
heat produced by it, especially if combined with air moisture. Patients 
rapidly recover from mild strokes of this kind if they are cooled 
by the removal of clothing or by an electric fan, or best of all, by the 
rubbing of the skin with ice. In mild cases the patients may recover 
slowly if they remain quiet for a time. 

The identity of this condition and Lewis’ effort syndrome should 
seem apparent. Lewis’ mentioned in his classic description of the 
effort syndrome that symptoms are often brought to the surface through 
a change in habit, such as that brought about by the drafting and 
drilling of men who had instinctively sought out sedentary lives. I 
have found classic examples of effort syndrome in persons who give a 
history of exhaustion, weakness, dizziness, breathlessness and tremor 
after effort, and who show exactly the same symptoms while absohutely 
quiet if they are heated with a hot lamp or a diathermie current, or if 
they immerse their hands and forearms in a water-bath at 42° C. Like- 
wise, their complaint can be immediately relieved by the cooling effect 
of an ice rub on the arms and chest. Furthermore, these patients can 
usually tolerate a moderate grade of effort if they are simultaneously 
cooled. 

Lewis made the important observation in his study of the effort 
syndrome that in a large proportion of cases the symptoms followed 
an acute infectious disease. This, likewise, is true in my eases of heat 
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sensitiveness. A large proportion of my patients who show no definite 
physical defect can definitely date the time of onset of their illness 
to a febrile disease. 

A curious phenomenon ean frequently be demonstrated in this type 
of sensitiveness. Symptoms can be elicited not only by immersing the 
hands and forearms in a water-bath at 42° C., but can be elicited in 
this way even after tourniquets have been applied around the arms 
above the elbow so tightly that blood can neither enter nor return from 
the arm. Strange to relate, symptoms brought out in this way can be 
caused to disappear almost immediately if the forearms are rubbed 
with ice even if the tourniquets have not been removed. Removal of 
the tourniquets before or after the application of ice does not materially 
add to the severity of their complaint; in fact usually reduces it. 
This observation has caused me to believe that symptoms in heat sensi- 
tive patients of this type are a reaction to the sense of heat, and that 
the application of ice to the skin is an effective remedy, even though 
it does not directly affect blood temperature. In one patient with 
urticaria who was so highly sensitive to heat that the immersing of one 
hand in a water-bath at 42° C. would cause generalized erythema, 
pruritis, and urticaria, the immersing of one hand in warm water and 
the other in cold would have no ill effeet—that is, the effect of heat 
in one area could be immediately neutralized by cold in another area. 
In this relationship, the skin acts as a unit. The response depends upon 
which area preponderates, the heated area or the cooled area. Further- 
more, the effect of heat produced by effort could also be prevented or 
immediately stopped by the effect of cold on the skin. This latter 
effect is not found invariably, however, in preponderately effort cases. 

CASE 1.—Effort syndrome and tachycardia. Unmarried girl, aged eighteen 
years, following a mild attack of what was termed influenza, was confined to 
her bed for months because of weakness and palpitation of the heart. 

Physical examination and skin tests were negative. 

At the time I saw her, the patient seemed normal in every respect except 
for the fact that if she would get out of bed and walk a few steps she would 
feel excessively weak and her pulse would nearly double and, coincident with 
this, she would feel a sense of palpitation and prostration. 

The bulb of an ordinary reading lamp with reflector was applied near her 
chest for five seconds. This caused an identical reaction both subjectively and 
objectively. The pulse rate increased from 76 to 156, and she felt too weak even 
to sit up in bed. A small area of skin was then rubbed with a piece of ice. The 
pulse rate immediately dropped to its previous level of about 80 and the 
patient felt strong and well. A similar attack was then brought out by having 
her stand up and walk a few steps. The pulse rate nearly doubled almost im- 
mediately. It was reduced to normal and she was subjectively relieved by the 
rubbing of her skin with a piece of ice. 

The patient remained in this sensitive condition for several months with 
gradual improvement under therapy with heat and ice. 

Case 2.—Effort syndrome and tachyeardia. Boy, aged twenty-one years, fol- 
lowing an attack of scarlet fever three and one-half vears ago, had been confined 
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to his house because of weakness, tachycardia, and fainting spells. For two 
years he had been confined to his bed because of weakness, exhaustion, and 
tachycardia—in fact, for two years the use of a bedpan was necessary. 

The effort of getting out of bed and walking around the room, which was 
done with very apparent distress, caused almost a doubling of the pulse rate, 
a feeling of complete prostration, and tremor. Rubbing the patient with ice 
immediately reduced the pulse rate to normal and relieved the tremor and the 
feeling of prostration. Application of heat from an ordinary electric heater for 
five seconds caused the pulse rate nearly to double and caused the tremor to 
appear. This was relieved within a matter of seconds by rubbing the arms with 
ice. Application of heat and ice distal to a rubber tourniquet had an identical 
effect. 

The patient was brought to the office in an ambulance and treated at daily 
intervals with frequent alternations of heat and ice. Tolerance was developed 
from a point where he could scarcely stand a five-second exposure to the heat 
of a nitrogen lamp to such a point that he could tolerate, without ill effect, as 
much as a half-hour’s exposure. Sensitiveness to the effect of mental and physical 
effort persisted. Tolerance for effort was gained through graduated exercise 
to such a point that he finally, after six months, could engage in wrestling bouts 
without ill effect. 

Case 3.—Effort syndrome and syncope. Woman, aged fifty years, was seen 
because of nausea, weakness, unsteadiness of feet, discomfort in abdomen, and 
fainting spells. This condition had followed the extraction of a number of ab- 
seessed teeth one year previous. Because of her tendency to syncope, she found 
it impossible to engage in social affairs which demanded mental or physical 
activity. She was inclined to have a fainting spell at breakfast, usually after 
drinking coffee. Her husband, a physician, suspected her of being sensitive 
to coffee. 

Physical examination was negative except for subnormal blood pressure and 
subnormal stomach acids. 

A test with heat made by immersing the forearm and hand in a water-bath 
at 42° C. caused an almost immediate disappearance of pulse, cyanosis, and 
weakness of such extreme grade that she would have fallen to the floor had she 
not been supported. The condition was relieved almost immediately by rubbing 
the opposite arm with ice. The same condition could be brought about by the 
effort of bending over and straightening up several times. This, likewise, could 
be relieved immediately by the application of cold. A tourniquet applied around 
the arm above the site of application of heat or cold would not change the 
effect of either one. - 

The fainting spells during her morning meal were due to effort of dressing 
and eating combined with the heat from a cup of coffee. 


Symptoms Similar to Effort Syndrome Caused by Cold and Relieved 
by Heat or Effort—The manifestations of cold sensitiveness may be 
identical with the aforementioned symptom complex except for the fact 
that symptoms are brought out by cold instead of by heat and effort. 
Patients of this sort are inclined to seek activity and when active are 
inelined to feel healthy. Exposure to cold, however, especially when 


they are quiet, may cause such symptoms as exhaustion, weakness, dizzi- 
ness, tremor, palpitation, oppression in the chest and nausea, and in 
addition, may cause symptoms referable to disorder in one of the in- 
ternal organs, such as headache or precordial pain. 
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Symptoms can often be reproduced objectively in persons sensitive 
to cold by rubbing the skin with ice or by having them immerse their 
forearms and hands in a water bath at 15° C. In the latter case, 
symptoms often can be brought out by a cold application to the fore- 
arms even if tourniquets are tightly applied around both arms above 
the elbow. Release of the tourniquet may add little if any to their 
reaction. Immersing the arms in warm water or the application of 
heat to the chest may give relief within a short time. These symptoms, 
like the symptoms of heat sensitiveness, seem to occur as a response to 
the sense of cold and often can be neutralized by the sense of heat in 
another locality. Heat and cold usually have like effect when applied 
distal to a tourniquet. 


SYMPTOMS REFERABLE TO THE COOLING SURFACES, I.E., THE NASAL MUCOUS 
MEMBRANE, THE BRONCHIAL MUCOUS MEMBRANE, OR THE SKIN 


This class of disorders is important and widespread and may appear 
in heat sensitive persons under the influence of increased production of 
heat or reduced loss of heat, or in cold sensitive persons under the in- 
fluence of reduced production of heat or increased loss of heat. They 
may also appear apparently as a result of a sense of heat or cold. They 
can be brought out objectively in the same way as that described under 
the topic, effort syndrome, that is, by the effect of heat or effort, in 


heat sensitive patients, and by cold and inactivity in cold sensitive 
patients. 

The nasal symptoms consist of sneezing and swelling of the mem- 
branes of the nose with increased secretion of clear mucus and oceasion- 
ally sinus headache. If the condition is perennial and of years’ stand- 
ing, chronic edema of the membranes may lead to infection or polypi 
or both. If swelling is marked, it frequently causes headache. 

The bronchial symptoms consist of a feeling of oppression in the 
chest, cough, and in the more marked eases, bronchial obstruction giving 
rise to asthma. This is frequently accompanied with expectoration of 
clear mucus. If the condition is chronic, infection may be superimposed, 
giving rise to true bronchitis. 

The skin symptoms may consist of erythema, itching, urticaria, 
angioneurotic edema, and if the condition is chronic, one or more of 
the following abnormalities: desquamation, increased secretion from the 
skin, thickening of the skin, cracking of the skin and occasionally 
herpetiform eruptions. In patients with chronic sensitiveness, espe- 
cially in those who have prolonged, delayed reactions, the dermatoses 
may assume grave and ugly proportions. Swelling, redness, desquama- 
tion, secretion and cracking can render the patient unsightly and most 
miserable. Infection may be superimposed, giving rise to multiple sup- 
purations. In one elass of patients, dryness of the skin is outspoken. 
They never sweat nor can moisture be felt on the skin at any time. 
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Occasionally the condition resembles ichthyosis. It is made immediately 
worse by heat or effort. Patients of this class seem similar to those 
described in the literature who show wide oscillations in body tempera- 
ture and who do not sweat. In some of my eases, oscillations in tem- 
perature were enormous. In one it varied from 92° to 98.6° F. The 
dermatoses caused by heat or cold sensitiveness may be generalized, may 
occur in patches, or may be confined to abnormally heated places, such 
as the perineum or groin, axillae, behind the ears and antecubital re- 
gions. The conditions have been classified in the literature under a 
wide variety of terms. 


CASE 4.—Sensitiveness to heat, spasm of larynx and convulsion. Woman, aged 
forty years, was subject to asthma after excessive physical exertion in childhood. 
Following a laparotomy twelve years before, she had been subject to attacks 
of vomiting and choking, gradually increasing in frequency and severity up to the 
present time. She noticed the condition was much worse in hot, humid weather, 
at which time the slightest effort was likely to precipitate a terrific attack. 

Physical examination was negative. Skin tests were negative. Basal metabo- 
lism was increased. 

The application of a 1,500-watt nitrogen lamp with reflector to the arm distal 
to a tourniquet for about ten seconds caused spasm of the larynx. The patient 
was then unable to breathe and had severe convulsive seizures. She then became 
cyanotic, and seemed in desperate condition. She was relieved after about five 
minutes by vigorous rubbing of the arms, chest, and back with ice and by the 
use of several doses of adrenalin. 

Nothing we have done thus far has reduced her tendency to have these con- 
vulsions except absolute quiet on hot days and the frequent use of ice rubs and 
adrenalin when she feels she is likely to become overheated. 

CasE 5.—Cold sensitiveness, asthma. A man, aged thirty-seven years, had 
been subject to asthma for twelve years. He was worse in the late fall or early 
spring months. He was relieved in a dry atmosphere. 

Physical examination was negative except for asthmatic breathing. Skin tests 
were negative. 

The heat of a 1,500-watt nitrogen lamp applied to the body generally or to 
the arm distal to a tourniquet caused asthmatic rales practically to disappear. 
Rubbing of the arms with ice caused very severe athmatic breathing which im- 
mediately required the reapplication of heat combined with the use of adrenalin. 

Patient was treated with alternating application of heat and ice rubs each 
day with a result that after a period of two months he was practically well and 
has remained so since. 

CaAsE 6.—Heat sensitiveness, urticaria. Patient, aged twenty-two years, had 
for several months been subject to attacks of terrific itching and urticaria when- 
ever he got warm, whether as a result of exposure to warm, humid air or as a 
result of physical or mental effort. Immersing the forearm and hand in a water- 
bath at 42° C. for five seconds caused a generalized urticarial rash within a 
period of about fifteen seconds. Cooling the opposite arm would relieve the 
attack in a shorter period of time. The simultaneous application of heat to one 
arm and cold to the other had no ill effect. The effect of heat and cold was not 
changed by the application of a tourniquet above the point of application. 

CasE 7.—Woman, aged fifty-four years, who had previously had several severe 
acute febrile diseases, became subject to summer dermatitis six years ago. The 
eruption would appear between June 15 and July 15 and continue until cool 
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weather. I saw her during the winter months when she was free from the 
eruption. 

Physical examination was negative. Skin tests were negative. Metabolism 
was subnormal. 

Immersing the arms in a water-bath at 42° C. distal to a tourniquet caused 
an itching eruption of the face to appear within a few moments. The applica- 
tion of cold stopped the eruption almost immediately. 

CASE 8.—Heat sensitiveness, coryza, headache. A married woman, aged thirty 
years, had been for several years subject to attacks of sneezing and stoppage of 
the nose associated with severe headache. The condition appeared apparently 
whenever she got hot through the effect of effort or exposure to hot, humid air. 

Physical examination and skin tests were negative. 

Immersing the arms in a water-bath at 42° C. distal to a tourniquet caused 
almost immediately a complete stoppage of the nose associated with severe head- 
ache. Rubbing the arms with ice caused it to disappear almost immediately. 


SYMPTOMS REFERABLE TO AN INTERNAL ORGAN 


These symptoms are almost too numerous to mention. They fre- 
quently appear as a result of the effect of heat and effort or of cold. 
They may appear in persons who seem physically normal. There is, in 
addition, a class of patients in whom pathologie changes can be found. 
In these, symptoms may appear under strain. I believe this accounts 
for the rapid exhaustion of individual organs observed so frequently in 
older people with arteriosclerosis. As characteristic examples of this 
class of reaction may be mentioned: profound mental exhaustion under 
the influence of emotional disturbances or mental effort ; precordial pain 
and palpitation under the influence of a little effort; abdominal pain, 
nausea, or vomiting or diarrhea following a little effort; pain in the 
joints or in the muscles following effort. In cold sensitive patients 
the identical symptoms may be caused by cold or prolonged inactivity. 
These symptoms can often be reproduced under observation by the 
adequate application of heat and effort or by cold, and ean be relieved 
by the reverse application. 


TYPES OF CASES—RELATIONSHIP TO ACCLIMATION AND DECLIMATION 


Among thermic sensitive persons there are those who are so highly 
sensitive to heat that the effort of getting up out of a chair quickly 
may precipitate a reaction. Likewise, there are patients who are so 
highly sensitive to cold that the removal of clothing may precipitate an 
attack. There are, in addition, patients who are only moderately sensi- 
tive or slightly sensitive and who do not react unless considerably ex- 
posed. There are, furthermore, persons who have immediate reactions 
who respond within a few seconds or minutes after exposure, and per- 
sons who have delayed reactions and may not react for one or several 
hours. The latter type of case is unfortunate, for he is not so likely 
to observe a relationship between cause and effect, and is more likely, 
therefore, to expose himself unwittingly to extremes that he cannot 
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tolerate. In other words, patients who react promptly are the more 
likely to learn their limitations; whereas patients with delayed reac- 
tions are not likely to learn this and frequently expose themselves to 
a point of causing dangerous illnesses. This latter type of reaction may 
terminate fatally. 

Healthy persons tolerate climates that vary tremendously in tem- 
perature of the air and in moisture of the air. A rapid change in the 
location of sick persons from one extreme to another, however, may 
result seriously. Through -gradual change, the same patients might 
become so acclimated as to tolerate the new conditions without gross 
ill effect. Races become so acclimated to extreme conditions that they 
live in comfort in atmospheres that prove injurious to newcomers. Per- 
sons visiting the tropics sweat much more than the natives. Vernon 
noticed evidence of acclimation in experiments on muscular work in 
warm rooms. Bazett noticed it in students kept in warm, moist cham- 
bers for periods of one hour after ten or twelve exposures. Persons 
living in the temperate zones feel the effect of the first hot days of 
spring and early summer more than they do the hotter days of later 
summer. Likewise, they notice the effect of the first cold days of winter 
more than they do the colder days later in the season. Finally, persons 
who have been exposed for an hour or more to cold notice the effect 
of heat more than they do if they have not been thus exposed. Like- 
wise, persons who have been exposed for an hour or more to heat 
notice the effect of cold more than they do if they have not been ex- 
posed to heat. 

These well-known facts are referred to because, under pathologic con- 
ditions, the behavior of a person under the influence of a change of 
temperature and air moisture is so much more extreme than that re- 
ferred to that it causes him to be ill enough to seek the advice of a 
physician. In these, the effect of acclimation or declimation may be 
much more marked. For example, certain patients with asthma or 
pruritis are declimated, or perhaps better expressed, unfitted for the 
cold days of winter by the prolonged summer heat. They may gain 
tolerance for cold during the winter months and tolerate it better. 
Others may be unfitted for the heat of summer by prolonged exposures 
to eold during the winter months. They may gain tolerance for heat 
or become acclimated during the summer months. In persons of this 
type seasonal weather changes may have serious ill effects that are 
not noticed in normal persons. This will be referred to again subse- 
quently. Certain thermically sensitive patients, on this account, do 
not react perennially but react seasonally. The mere fact that a pa- 
tient is sensitive to heat does not mean that he is inclined to react 
only in summer. Also, the fact that he is sensitive to cold does not in- 
dicate that he will react chiefly in winter. The fact is that among heat 
sensitive patients one finds some who react perennially, others who react 
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only on the hotter and more humid days of summer, and others who 
react to heat only after previous exposure to cold. If the latter are 
chilled, they react as they warm up. They are inclined, therefore, to 
have their troubles in winter. Others may react to the first warm days 
of spring after prolonged exposure to the cold of winter. During sum- 
mer months they seem to become acclimated to heat and gain tolerance. 
During the winter months they become declimated, that is, lose their 
tolerance for heat. Finally, there is a type of heat sensitive person who 
reacts after the first cold days of fall or winter. This type seems to 
lose tolerance for heat under the influence of exposure to the first days 
of cold weather, and reacts during a warm spell following a cold spell. 

Likewise, among cold sensitive persons, there are those who react 
during the coldest days of winter. Some react chiefly in summer. It 
was found that they react to cold most markedly after exposure to 
heat. During the winter months they seem to gain tolerance for cold 
and cease reacting. In other words, they become acclimated and often 
tolerate cold better at the height of a winter season than they do at its 
beginning. They seem to become declimated for exposure to cold by 
the hot days of summer. Finally, there are cold sensitive persons who 
react to cold chiefly after exposure to the first warm days of spring or 
summer. They are apparently declimated for cold by the first hot days. 

These groups of patients whose reactions I believe are due to the 
effect of acclimation and declimation confuse the clinical picture and 
make the patients seem erratic in their behavior toward exposure to 
heat ind effort or cold. The fact is, however, that these patients are 
extremely consistent in their reactions, in fact, so consistent that they 
only appear inconsistent. They can be understood only after careful 
study and are then found to react consistently to the conditions of 
heat, effort, or cold to which they happen to be sensitive. 

Combined Sensitiveness to Heat and Cold.—The situation is further 
complicated by the fact that many patients react to body heat most 
markedly if simultaneously exposed to surface cold. (Surface cold in- 
eludes internal surfaces such as the nasal and bronchial membranes. ) 
Likewise, other types react to body cold most markedly when exposed 
to surface warmth, that is, warm, humid air. This condition is com- 
monly observed and confuses the clinical picture. It makes the behavior 
of the patient seem inconsistent. The fact is, however, that the behavior 
of these patients also is absolutely consistent. If these patients are 
studied adequately, they are found to react consistently to the tempera- 
ture effects to which they are sensitive. 

For example, certain asthmatic patients sensitive to heat and effort 
have reactions only when breathing cold air. They telerate heat or 
effort better during the summer months than during the winter months. 
They tolerate effort better indoors than when out of doors breathing 
eold air. A patient of this type may have asthma if he sleeps in a cold 
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room and uses an excess of cover. He may remain free from reaction 
if he sleeps in a warm room and uses little cover. In several cases this 
advice has sufficed to relieve persons with severe chronic asthma. Like- 
wise, cold sensitive persons may tolerate body cold if they are breathing 
cold air, but may have asthma or a nasal reaction if they breathe warm, 
moist air. Persons of this type are inclined to have attacks following 
cold baths in the summer. They may tolerate cold baths during the 
winter months. The cooling of the body by air currents may precipitate 
attacks if the patient is breathing air which is warm and moist. The 
patient may tolerate air currents easily if he is breathing air which is 
cool and dry. 

Whereas these peculiarities of thermic cases may seem confusing and 
indefinite, the fact is that the reactions are extremely definite and con- 
fuse one only when one does not understand the peculiarities of the 
type of case under observation. 

The reactions described can be reproduced objectively by the ap- 
propriate application of heat, cold and effort and can be relieved by 
a reverse application. 


RELATIONSHIP OF HEAT AND COLD SENSITIVENESS TO INFECTION 


In the early part of this work, I quickly learned, to my sorrow, that 
in testing patients sensitive to heat and cold, I several times caused them 


to have febrile attacks that were diagnosed bronchitis or coryza, and 
in two eases, pneumonia. I quickly learned to be careful in testing 
patients sensitive to heat and cold, and in ease of reaction, immediately 
to reverse the application so as to relieve the condition promptly. Since 
I have followed this procedure I have had no ill effect from testing. 

These experiences caused me forcibly to realize that patients who 
are sensitive to heat and cold are more susceptible to infection on ex- 
posure to certain changes in temperature than are normal persons. In 
fact, patients who are sensitive to heat or cold are prone to have one 
or several febrile attacks each year, occurring usually with the change- 
able weather in the spring or fall. The reality of this susceptibility can 
be emphasized, perhaps, through mention of the expression of ‘‘catch 
eold.’’ Normal persons can stand considerable exposure without ‘‘catch- 
ing cold.’’ Heat and cold sensitiveness of mild grade is frequently 
observed in elderly people, and it is for this reason, I believe, that they 
‘‘eatch cold’’ so easily on exposure to air currents, especially if they 
have been a little overheated. 

I think heat sensitiveness and cold sensitiveness are definite factors 
in the epidemiology of spring and fall colds and pneumonia and in the 
etiology of recurring sinus infection. Heat sensitive and cold sensitive 
persons, on adequate exposure to changes of weather, are prone to be- 
come infected. Elderly persons often realize this instinctively, and care- 
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fully avoid exposures which exceed their tolerance. Young, healthy 
persons can disregard this. 







RELATIONSHIP OF HEAT AND COLD SENSITIVENESS TO ATOPY 





The relationship of heat sensitiveness and cold sensitiveness to atopy 
is interesting. Both illnesses may have the same effect in causing so- 
called noninfectious coryza, asthma, dermatoses and allergic shock. When 
a person is specifically hypersensitive to an agent, such as pollen or egg, 
and is also heat or cold sensitive, his symptoms are naturally aggravated 
greatly if he reacts to the material agent and to heat or cold at the 
same time. Furthermore, if one causative agent is avoided, he may or 
may not react to the other. This is true of multiple sensitiveness in 
general. The rule applies here exactly the same as it does in the case 
of combined sensitiveness to two material agents, such as egg and pollen. 
It is possible that atopy is often an etiologic factor in the development 
of heat or cold sensitiveness. However, it is very often impossible to 
demonstrate atopy in high-grade sensitiveness to heat or cold. 
















HISTAMINE ABSORPTION 






The absorption of histamine theoretically should add to the severity 
of symptoms caused by heat and cold sensitiveness in the same sense 
as it should add theoretically to reaction to pollen or egg. A number 
of heat and cold sensitive patients were tested with infinitesimal quanti- 
ties of histamine and were found highly sensitive to its effect. 













ETIOLOGY AND PATHOGENESIS OF HEAT AND COLD SENSITIVENESS 





It was stated in one of my earlier communications upon this subject 
that sensitiveness to the effect of heat and effort and of cold seems to 
be due to a defect in the heat regulating mechanism caused very com- 
monly by a febrile disease. It can be caused, apparently, also as a 
result of trauma to organs which play an important part in the regula- 
tion of body temperature. I have found it occurring after skull frac- 
tures, brain hemorrhage, and in two eases after a stroke by lightning. 
Cardiae or vascular diseases which impair normal cireulation in one or 
several parts of the body can sensitize to heat, effort, or cold. Also, 
disease in the endocrine organs, such as the adrenals or pituitary, which 
ean alter normal vascular tone or disease in the thyroid, which can 
alter metabolic rate, or disease in intestinal tract, which ean alter the 
absorption of histamine-like bodies, or disease which interferes with 
normal surface moisture, such as icthyosis, or alters the normal caliber of 
the bronchioles, can sensitize to heat, effort, or cold. In younger in- 
dividuals who are free from the host of organic diseases so frequently 
encountered in elderly people, however, I have been surprised to note 
how often the patient is physically normal and dates the illness from a 
febrile disease. 

It is surprising, also, how often the abnormal manifestation, whether 
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it be a skin reaction, nasal or bronchial reaction, effort syndrome, con- 
vulsion, or shock, is caused by the sense of heat or the sense of cold 
rather than by any gross change in blood temperature. In eases of this 
sort, reaction to the sense of heat or the sense of cold seems as definite 
and delicate in its response as the response of a thermophile to tempera- 
ture change. As an illustration, I might mention that the heating of 
the hand distal to a tourniquet in one case would cause, within a period 
of fifteen or twenty seconds, complete stoppage of the nose, headache, 
and mental bewilderment. The reaction would disappear within like 
time after the rubbing of the same hand or opposite hand with ice also 
distal to a tourniquet. It is interesting to mention that if the hand 
were heated distal to a tourniquet until the reaction reappeared, the 
reaction would disappear within a few seconds if the tourniquet were 
released. The disappearance of the symptoms could be proved due to 
the influx of blood into the arm which, though warm, was cooling to 
the heated skin. This reaction was repeated again and again so that 
the chance of error could be absolutely eliminated. 

I think Brown’s and Horton’s® results in which they produced hista- 
mine-like reactions in certain patients through cooling the arm distal to 
a tourniquet but in which the symptoms did not appear until release 
of the tourniquet, could easily have been due to the warming up of 
the cold skin by the warm blood when it was allowed to enter the arm, 
so that in reality their cases could have been sensitive to change from 
cold to heat instead of sensitive to cold. Their report did not eliminate 
this possibility. They assumed that histamine-like reactions displayed 
by the patients upon release of the tourniquet were due to the influx 
of histamine-like bodies from the arm into the general circulation. 
Furthermore, they did not eliminate the possibility that the cold reac- 
tion was not due to the entry of cold blood from the arm into the 
general circulation. I have been able to verify Brown’s and Horton’s 
results in several instances, but think the reaction is caused by the in- 
flux of cold blood from the arm into the body rather than to a liberation 
of histamine-like bodies by the effect of cold. Results such as those re- 
ported are the gross exception to the rule. Change in skin temperature 
is the controlling factor as a rule. 


EXPERIMENTAL SENSITIZATION TO HEAT 


I have been able to sensitize tadpoles and minnows to heat through 
treating them with damaging doses of x-ray. Both treated and un- 
treated minnows and tadpoles stand a change in temperature from about 


10° C. to 35° C. without any gross change in their activity except for 
the fact that activity is reduced at low temperature. Thirty-five de- 
grees C., however, seem to be a eritical temperature above which a 
change in the actions of either minnows or tadpoles is likely to become 
evident. Minnows or tadpoles treated with x-ray showed a much more 
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eross change in activity to a rise above 35° C. than the untreated min- 
nows and tadpoles and would begin swimming on their backs or die at 
a temperature one or several degrees below that which was tolerated 
without apparent ill effect by the untreated specimens. The experi- 
ments were uniform in showing that x-rayed minnows and tadpoles 
eould not stand without ill effect so high a rise in temperature above 
35° C. as untreated minnows and tadpoles. The experiments seemed to 
imitate a type of case in which illness is caused by an increase in blood 
temperature, but not the type of case which reacts to a change in skin 
temperature, in fact, reaction to change in skin temperature is very 
much quicker and more profound. 


EVIDENCE OF DISORDER IN THE HEAT REGULATING MECHANISM 


The evidence which I might present which has caused me to believe 
that the illnesses here described are actually due to disorder in the heat 
regulating mechanism are as follows: 

1. The body temperature, especially in heat sensitive patients, is 
almost always subnormal, very frequently markedly abnormal and, in 
the more severe cases, extremely subnormal. Occasionally, in heat 
sensitive cases, body temperatures as low as 92° F. are observed. In ad- 


dition, the temperature is unstable, and very often extremely unstable. 
It is often sent upward or downward by exposure of the skin to degrees 
of heat or cold which would have absolutely no effect whatever on the 
normal person, and could have little if any direct effect on blood tem- 
perature. 

2. The basal metabolic rate is likewise inclined to be unstable and 
abnormal in this class of cases. This statement is based upon a quantity 
of data. Basal metabolism is often a little above normal or a little 
below normal and is often affected, to a marked degree, by the applica- 
tion of a little heat or cold to the skin or by effort. In one ease of cold 
urticaria, a metabolic rate of minus 60 was repeatedly observed. (There 
was no: evidence whatever of myxedema in the case.) When the meta- 
bolie rate returned to normal the patient was completely relieved. 

3. A large proportion of heat sensitive cases are hyperesthetie to 
the effect of cold, in fact, the application of cold in degrees which would 
hardly be noticed by normal individuals may cause, in a heat sensitive 
patient, a high grade of discomfort or actual pain. Conversely, cold 
sensitive cases are frequently hyperesthetic in high grade to the sense 
of heat. 

4. The data upon which this paper is based was not obtained through 
history but instead through objective demonstration of the effect of 
heat, effort, and cold upon the afflicted individuals. Whenever it was 
possible to imitate the conditions of exposure to heat, cold, or activity 
which made the individual sick according to history, we were able to 
reproduce the illness objectively of which the patients complained. 
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QUESTIONNAIRE WHICH CAN BE USED FOR THE DETECTION OF HEAT AND 
EFFORT SENSITIVENESS AND COLD SENSITIVENESS 


1. What is the effect of heat on the skin or of getting hot? What is 
the effect of mental effort? Physical effort? 

2. Is the symptom caused by heat or effort relieved by cold or quiet? 

3. Is heat or effort more productive of evil in hot weather or cold 
weather or augmented by the effect of breathing cold air? 

4. Is the effect of heat and effort more pronounced after periods of 
quiet, rest, or depression, or after being chilled? 

5. What is the effect of cold on the skin or of being chilled? 

. Is the effect of cold relieved by the effect of heat or effort? 

7. Is the effect of cold more pronounced in summer or winter or 
aggravated by the effect of breathing moist air? 

8. Is the effect of cold or quiet more pronounced after marked activity 
or after being overheated? 

9. Is patient affected in like manner by both heat or effort and 
by cold? 

DIAGNOSIS 


The diagnosis of heat and effort sensitiveness and cold sensitiveness 
is important since it occurs frequently in the allergy family, and 


since, when independent of allergy, complaints such as noninfectious 
coryza, asthma, hives, and dermatoses bring the patient to the allergy 
specialist. If the condition is looked for through the use of the question- 
naire just mentioned and is taken into consideration in the diagnosis 
and treatment of the allergic diseases, a great deal of the inconsistent 
behavior of patients found sensitive to pollens and foods can be ac- 
counted for. For example, a patient with fall hay fever and asthma 
due to pollen may not get well during the pollen season but may con- 
tinue to have trouble throughout the winter. The symptoms which 
occur at the termination of the pollen season are very frequently caused 
by sensitiveness to heat and cold. Furthermore, during the pollen sea- 
son, many patients have symptoms caused not only by pollen but by 
heat or cold sensitiveness, the latter being brought to the surface by the 
cold nights of August and September. Cases of this sort may not be 
benefited adequately by pollen therapy unless treated simultaneously 
for their sensitiveness to heat or cold. This is one cause of failure or 
partial failure in case of pollen therapy. 

The condition can be easily diagnosed if one makes an effort to dis- 
cover the condition and test for it. The history is very useful, that is, 
the history of a given illness being produced by heat or effort and 
relieved by cold or being caused by cold and relieved by heat or effort. 

If reactions are prompt and marked, the condition can easily be 
diagnosed objectively through several tests. Tests can be conveniently 
made by applying the heat of a 1,500-watt nitrogen lamp to the skin. 
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Symptoms in highly sensitive cases will sometimes appear within five 
seconds, sometimes within fifteen seconds. Sometimes they will not ap- 
pear until the patient is fairly definitely heated up. Symptoms so pro- 
duced ean be relieved with great promptness, as a rule, by rubbing the 
skin with ice. A test should be made by applying heat to the normal 
skin and also distal to a tourniquet around the arm, since the skin distal 
to a tourniquet can be more adequately heated. This is due to the fact 
that blood flow does not carry away heat absorbed by the skin. Care 
has to be used not to blister a patient in making this latter test. The 
effect of effort should also be tried objectively by having the patient 
exert himself as is done in making the ordinary test for cardiac 
efficiency. Symptoms caused by effort, as a rule, can be relieved by the 
application of ice to the skin. This, however, is not invariable. Fre- 
quently, heat sensitiveness and effort sensitiveness seem perfectly inde- 
pendent, and for success in treatment the patient has to be treated with 
both heat and effort separately. The differential diagnosis, therefore, 
is here important. 

Sensitiveness to skin cold, as a rule, can be easily demonstrated by 
rubbing the skin with ice. This test should also be made on the natural 
skin and on the skin distal to a tourniquet. Frequently, a patient reacts 
to cold after exposure to heat or to heat after exposure to cold. Here 
the patient is sensitive more to a change in temperature than to tempera- 
ture of a given grade. 

Finally, symptoms are often augmented grossly by contrast in tem- 
perature. For example, by the effect of heat or effort while breathing 
cold air or to the effect of ice on the skin while breathing moist air. 
These tests can be made through the use of compresses on the mouth 
and nose but best by having the patient tested with heat and effort 
while in a refrigerator or tested with cold while in a steamroom. 

Positive tests, once obtained, can be consistently repeated, in fact, a 
proved case of sensitiveness to heat or cold reacts as invariably to the 
agents which cause his illness as a pollen sensitive case reacts to pollen. 


TREATMENT 


It is impossible to discuss adequately the treatment of this type of 
ease in a paper of this length. 

Treatment of patients through the use of a common sense knowledge 
of hygiene and practice of medicine and through either avoidance of 
conditions which cause illness or through getting the person accustomed 
to unavoidable exposure and through the use of symptomatic measures 
used in the treatment of allergy, a satisfactory therapeutic result can 
be obtained in many eases, especially in patients sensitive to cold. This 
has been found true also by Brown and Horton® and by Alexander.’ 

Great care has to be taken in the treatment of highly sensitive cases. 
For example, in one patient, the application of an ordinary electric 
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light bulb near the skin for a few seconds or the effort of sitting up in 
bed would cause collapse and a doubling of the pulse rate. In this case 
the patient was first given tolerance for heat by the frequent application 
of degrees of heat which would precipitate his illness followed by the 
immediate application of ice in sufficient dosage to stop the illness. This 
was repeated frequently with the result that after about a month he 
could tolerate a one-hour exposure to the heat of a 1,500-watt nitrogen 
lamp. The patient was still sensitive to the effect of effort, in fact, to 
such an extent that he could not walk across the room and return to his 
bed without doubling his pulse rate and having an attack of extreme 
prostration. Tolerance for effort was developed through gradually sub- 
jecting him to the effect of effort. The discomfort produced by effort 
was such that it took a good deal of persuasion to get him out of bed 
and get him to walk even a few steps. Through the cooperation of the 
family and a nurse, however, he finally developed tolerance to such an 
extent that he can engage in all the ordinary activities required of him. 
Strange to say, even at this time, mental effort produces a like effect. It 
was necessary to give him tolerance for mental effort through having him 
attend moving picture shows, which at first was a terrible ordeal; later 
we had him read books and, finally, engage in school work. After a 
period of six months this patient was transformed from a chronic, use- 
less invalid into a very efficient human being. 

The treatment of cold sensitiveness is a very much easier matter. Ice 
can be applied through rapid rubbing of the skin with large cakes of ice 
until the patient begins to react. This is not disagreeable if the ice is 
moved rapidly. This is stopped immediately if the patient reacts, and 
it should be followed by the application of a nitrogen lamp. This 
change should be repeated a number of times each day until the patient 
ean tolerate exposure to cold. Treatment can be continued at a later 
period by having the patient take cold baths each morning. A cold 
treatment should never be pushed to the point of causing shivering. 

The patients who are most difficult to treat are those who are sensitive 
to the effect of effort while breathing cold air. Here we have a real 
problem. I cannot say that I have succeeded in solving this yet except 
through the avoidance of breathing of cold air while the patient is warm 
or exerting himself. 

Also, a serious problem which I have encountered is in patients who 
have such violent reactions that the change from cold to heat cannot be 
repeated often enough to give tolerance. This was true in a patient who 
would invariably have a terrific convulsion if the skin was heated for a 
few seconds by a hot lamp. It would take from five minutes to thirty 
minutes to stop the convulsion. The prolonged convulsion which fol- 
lowed application of heat to the skin was attributed to the fact that 
heat generation by the muscular activity exceeded the heat loss which 
followed the application of ice. 
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SUMMARY 


In this paper are enumerated a series of relatively common illnesses 
which rather frequently are caused, I believe, by disorder in the heat 
regulating mechanism. These illnesses include heat prostration, the 
effort syndrome, noninfectious coryza, asthma, urticaria, dermatoses and 


other miscellaneous ailments. 

Allergic reactions to foreign substances, such as egg or pollen, give 
rise to symptoms similar to those caused by sensitiveness to heat and 
effort or to cold and may therefore add to the manifestations of heat 
and cold sensitiveness. 

In many persons, adequate cause for heat and cold sensitiveness can 
be discovered in the finding of organic disease. In others, no pathologic 
process can be found, except abnormal responses to heat or cold. In 
this case, one frequently finds a history of an acute febrile disease just 
antedating the onset of the illness. It seems possible that under certain 
conditions the abnormal level at which the heat regulating mechanism 
works during a febrile disease or during convalescence is maintained 
and gives rise to abnormal responses to heat and cold for prolonged 
periods of time or permanently. In patients such as these, the ailments 
of which they complain can usually be reproduced objectively by the 
adequate and suitable application of heat and effort or by cold. 

During reactions of the types described caused by heat and cold 
sensitiveness, many patients are hypersusceptible to infection. 

The diagnosis of the condition can be made by history and prac- 
tical tests. 

The treatment of the condition may be brilliantly successful in certain 
types of cases. 

Note.—For a review of the literature on the physiology of the heat regulating 
mechanism, see references 4, 8, and 9. 
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THE PREPARATION OF MIXTURES OF POLLEN EXTRACTS* 


ALBERT VANDER VEER, M.D. 
New York City 


T IS comparatively easy to treat a patient for hay fever when he is 

sensitive to only one pollen and comes to the office for injections. Ten 
or fifteen years ago these conditions usually obtained, as our knowledge 
of etiologically important pollens was limited and experience in methods 
of treatment was confined to a few specialists. Conditions today are 
entirely changed, and it has been necessary to make provision to meet 
them. In the first place, we are dealing with a large number of pollens 
known to be possible causative factors, and in the second place, the 
knowledge of this subject has become so widespread that it is impos- 
sible to insist on giving all injections personally. We all know, how- 
ever, that there is an element of danger in the use of such extracts and 
that constitutional reactions occur even in the hands of the most careful 
physicians. Any method devised must be simple, flexible and as free 


from danger as possible. 
The answer of the commercial drug houses to the demand for a 
cheap and simple treatment for hay fever has been the set of ampules 


(usually 15 in number) of increasing strength, commonly of a single 
pollen extract but occasionally of a mixture of two or more pollens. 
This has met the situation to a certain extent but is open to two very 
vital objections. The patient is frequently not tested before he buys his 
set, and we do not know whether he is receiving the correct mixture, 
and, more important still, whether he is being given the proper dose. 
He may be taking fifteen injections to reach the dose he should have 
reached in four or five, and in the end receives a maximum dose only 
one-tenth or one-half as large as he should have to confer immunity. 
Conversely, he may be extremely sensitive and develop a constitutional 
reaction on the second or third dose, with the extreme probability of 
further and severer constitutional reactions after subsequent doses and 
no convenient method of reducing them. The scheme is too inflexible 
for accurate treatment, and yet its widespread popularity demonstrates 
that patients are willing to accept a moderately successful result if the 
method be cheap and easy. 

The scheme we have been using for the past fifteen years is, I believe, 
more flexible and accurate and at the same time extremely simple. While 
many patients are intelligent and anxious to follow instructions to the 
letter, the majority will not bother with anything that is too compli- 
cated, and any chance for error in dosage must be reduced to a minimum. 

*From the Department of Pathology and Immunology, Division of Applied 
Immunology, Cornell University Medical School and the First Medical Division of the 


New York Hospital. 
Ore 
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All patients should of course be tested before any endeavor is made 
to prepare a mixture for them. We then know to what pollens they 
should be immunized and approximately what dose they require and 
will tolerate without developing a constitutional reaction. I use the 
word ‘‘approximately’’ because there are still many unknown factors 
determining reactions, and wide clinical experience is of the utmost 
importance in evaluating our tests. 

In testing we use extracts standardized according to the nitrogen 
content per cubic centimeter. The usual strengths employed are 0.0001 
mg. of N. per c.c., 0.001 mg. N., 0.01 and 0.1 mg. 

Patients are classified according to their intracutaneous reaction to 
these various dilutions, as follows: 


TABLE I* 











CLASS A CLASS B CLASS BC CLASS C | CLASS D 
i 


el | 





0.0001 marked | 0.001 marked 0.001 marked 0.001 moderate | 0.01 moderate 





0.001 marked +| 0.01 marked +.) 0.01 marked 0.01 marked es moderate or 
marked 








+ denotes a marked reaction over 2.5 cm. in diameter. 
*R. A. Cooke, Cecil Textbook of Medicine, Ed. 2, page 505, W. B. Saunders Co., 
Philadelphia, 1930. 

Our extracts are put up in 10 ¢e«. clear glass bottles with rubber 
eorks. They are plainly labelled No. 1, No. 2, No. 3, ete., with the 
patient’s name, date of preparation, contents and strength on each 
bottle. The cork is never removed but is wiped off with alcohol before 
inserting the nedle to withdraw the proper dose. With ordinary care 
extracts rarely become contaminated, and if this does happen the clear 
glass instead of colored glass enables one to detect any clouding or pre- 
cipitation at once. With each set of extracts is included an ampule of 
0.7 ¢.e. adrenalin, and the symptoms and treatment of constitutional 
reactions are verbally explained to the patient. This same explanation 
is also printed on the direction sheet, as it has been our experience that 
when patients fully understand the possibility and early symptoms of 
constitutional reactions they will take the adrenalin at once and not 
wait for the reaction to become severe. 

The actual preparation of the various types of mixtures can be best 
explained by citing twelve typical cases as shown in Chart 1. The 
simplest case, of course, is the patient who is sensitive to a single pollen 
(usually ragweed or grass pollen) and who comes in the average or 
BC group, that is, gives a marked skin reaction to both the 0.001 and 
0.01 extracts (Case 2, see Chart 1). The great majority of this group 
do well on a maximum dose of 0.05 mg. N. The proper extract for 
such a patient can be given in three bottles of 0.001, 0.01 and 0.05 
strengths, with 3 or 4 ¢.c. in the first two bottles and 10 to 12 ec. in 
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Chart 1.—Dilutions of pollen extract in each bottle. 
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the last. The dosage runs from bottle No. 1, 0.2, 0.4, 0.7, and 1 ¢.e., and 
this bottle is then discarded. The next dose is 0.2 ¢.c. from No. 2, then 
0.4, 0.7, and 1 «ce. The next dose should be 0.3 ¢.c. from bottle No. 3, 
but as clinical experience has shown us that we have more constitu- 
tional reactions at this point than at any other, we usually make the 
next dose 0.25 ¢.c. from bottle No. 3, then 0.3, 0.4, 0.6, 0.8, and 1 e.¢., 
which is continued each week through the season. The interval be- 
tween injections should be from four to seven or eight days, but should 
be so spaced that the maximum dose of No. 3 is reached before the 
beginning of the season. This requires thirteen or fourteen doses, so 
the treatment must be begun at least six weeks before the season, and 
ten or twelve weeks are much better. Very often something comes up 
to interrupt the injections for a week or two, and the patient starts in 
the season underdosed. No harm is done if the maximum dose is reached 
several weeks before it is needed. 

This method gives us perfect flexibility. If a constitutional reac- 
tion develops, the next dose may be repeated or reduced at will, and if 
the maximum dose is reached without much local reaction and without 
clinical relief, stronger extract can be sent. We frequently use other 
combinations of strength for cases more sensitive than the average or 
less so. These may be 0.0001, 0.001 and 0.005 (Case 1); 0.001, 0.005 
and 0.025; 0.005, 0.025 and 0.1 (Case 3); or even 0.01, 0.05 and 0.2 for 
the least sensitive patients (Case 4). 

The simplest combination of two or more pollen extracts is that in 
which the patient is about equally sensitive to two pollens whose sea- 
sons approximately correspond. The commonest example of this is 
the patient who is sensitive to grass pollen and to plantain. Of course 
it would be more exact to give him three bottles of each and let him 
graduate his doses according to his local reactions, but practical ex- 
perience has taught us that very few people would go to that much 
trouble, and when the number of pollens in the mixture rises to six or 
eight, such a procedure is of course impossible. The simplest way is 
to mix the two in equal proportions and use the same three bottles with 
doses graduated as if it were a single extract (Case 5). The question 
here arises as to whether the dose should be twice the amount of a 
single pollen. This question cannot be answered definitely, but it is 
probable that we can give a little higher dose of two or more pollens 
combined than of a single pollen, but certainly not twice as much. In 
any event our tests are merely an indication of what the patient will 
probably tolerate and need, and the final judgment must be based on 
clinical experience. In other words, if he does not do well on 0.05 (if he 
is a class BC ease) one year and has no marked local reactions, the 
next year we will try to get him up to 0.1 or even higher. The first 
year, however, it is better to be conservative and to treat him with a 
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combination of the same strength as his classification calls for with 
either of the two pollens. 

Where two pollens are used which pollinate at the same time but to 
which the patient is unequally sensitive, then he will require less of 
the pollen to which he is most sensitive and more of the one to which 
he is relatively insensitive. For instance, if he classifies as class B 
(marked plus to 0.01) to grass pollen and class BC (marked but not 
plus to 0.01) to plantain, then we should try to reach a maximum dose 
of 0.01 grass pollen and 0.05 plantain. We can do this very easily by 
using one part of grass pollen extract and four parts of plantain ex- 
tract, giving us a final dose in the No. 3 (0.05) bottle of 0.01 grass 
pollen and 0.04 plantain, which is close enough for practical purposes 
(Case 6). The proportions can be varied in any way to fit our clinical 
judgment of the case. 

Where a patient is equally sensitive to two or more pollens which 
pollinate at the same time, but one of which is much more abundant 
than the others, we should put in a larger proportion of the more 
important one. For instance, if he classifies as class BC to timothy, 
plantain and sorrel (the last two being much less common than grass), 
we might use a mixture containing one-half grass pollen, one-quarter 
plantain and one-quarter sorrel, and here we should try to reach a dose 
between 0.05 and 0.1 (Case 7). Above all things we must be sure that 
he has an adequate dose of the most important ingredient. 

Mixtures containing three or more pollens coming at the same time 
are chiefly confined to the tree group, and here we frequently find 
patients sensitive to birch, hickory and oak or other trees, sometimes 
requiring six or eight in a mixture. Fortunately the exposure to trees 
is much less than to ragweed and grass pollen, and hence the amount 
required to protect is much less. Often a total amount of 0.03 to 0.05 
will protect against three or four different trees (Case 8). 

If local conditions show exposure to one pollen more than to the 
others, then it is wise to increase the proportion of that pollen in the 
mixture. If the patient lives in the middle of a grove of birch trees, 
we may use a mixture containing one-half birch pollen extract and 
make up the other half with the other trees to which he is sensitive 
(Case 9). 

The really difficult problem is to make up mixtures of pollens which 
come at different seasons. The most common example of this is the 
patient sensitive to both grass pollen and ragweed pollen. Of course 
it is possible to give him three bottles of grass pollen extract to take 
from mid-March to the end of July, and in May give him three other 
bottles of ragweed pollen to take until the end of September. This 
means that during two months he will be taking two different injections 
a week, and it also means that a great many people become confused 





280 THE JOURNAL OF ALLERGY 


with their directions and do not start taking their ragweed injections 
until they have finished their grass pollen injections in July; hence they 
start the ragweed season with a dose about one fiftieth of what they 
should have. A simple way to remedy this is to put a small proportion 
of ragweed (say one-fifth) in each of the grass pollen extract bottles, 
so that in July they will be receiving 0.04 grass pollen and 0.01 ragweed 
(Case 10). They can then be given a fourth bottle containing ragweed 
0.05 and told that after taking the last dose of bottle No. 3 about July 20, 
their next dose is 0.3 ¢.c. of bottle No. 4 a week later. This brings them 
to 0.04 ragweed on August 17, which is not much below the proper 
dose. As a matter of practical importance we have found that people 
will take their extract this way with fewer mistakes, and while it is 
not theoretically perfect it works out very well ciinically. 

We frequently find patients who complain of a mild early hay fever, 
only really troublesome in July during the haying season, but of a 
severe late hay fever. It is of advantage in these cases to begin with 
a mixture containing equal parts of grass pollen and ragweed so that 
by July 20 they are getting 0.25 each, and the ragweed can then be 
easily run up to 0.1 before the end of August if they can stand that 
high dosage (Case 11). 

There are some unfortunates who are sensitive to pollens in all three 
seasons, trees, grass pollen, plantain and ragweed, and it requires a 
good deal of ingenuity and mathematies to figure out a mixture which 
will contain a maximum of tree pollens in May, plantain in June, grass 
pollen in July and ragweed in September, and also drop out the pollens 
as they have passed their season. Here again it would be much more 
satisfactory to provide two or three separate mixtures, but our clinical 
experience has shown that not one patient in ten will take them ac- 
cording to the elaborate scheme we work out and that to get a fair 
protection by some simple scheme is better than to try for perfect pro- 
tection with a complicated one. It almost always results in their enter- 
ing the most important ragweed season underdosed or often with no 
ragweed injections whatever. With these cases we usually start with 
a small proportion of timothy, plantain and ragweed in the first bottle 
with the tree pollens and carry this right through. As I said before, 
it requires a much smaller dose of tree pollen to protect, and the extra 
ragweed carried for an unnecessarily long period will do no harm and 
give us a chance to work up rapidly after July. Case 12 shows how 
such a mixture would be prepared and the attached schedule shows the 
dosage at weekly intervals. 

If possible the first two or three injections should be given by the 
physician after the patient has been tested, and here each pollen should 
be given separately and the resultant local reaction watched. While 
Dr. Gay has shown that local reaction depends a good deal on how deep 
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or superficially the injection is given, if we try to give the same amount 
of fluid and at the same depth, the resultant local reaction gives us 
some check on our tests, and we ean then revise our judgment on the 
proportions of each pollen to be used in the mixture. 

It is of advantage to have patients with multiple sensitizations keep 
a chart of their hay fever during the summer and return this at the 
end of the season with the direction sheet showing when the injections 
were actually taken. We can then see whether the mixture has con- 
tained enough of each pollen to protect him at the proper season. For 
instance, if he reports a good deal of hay fever during July, we know 
he should have more timothy next year in his mixture, if he took his 
injections as directed. 

We have also found it very satisfactory to have most patients give 
their own injections, as they take them more regularly when they are 
not obliged to go to a physician each time. Any person with average 
intelligence and manual dexterity can master the technic very easily 
and the administration of hypodermic injections by a layman seems 
much less revolutionary than it did before the introduction of insulin 
for diabetes and adrenalin for asthma. Another advantage in addition 
to the saving of time and expense is that many patients with a little 
experience become quite adept in adjusting their doses, increasing or 
decreasing them according to the local reactions and varying the time 
interval depending on the clinical symptoms. 





THE POLLEN CONTENT OF THE AIR AND ITS RELATION TO 
HAY FEVER IN BALTIMORE, MARYLAND, 
DURING 1930*t 


Pau M. Partrerson, M.A., AND LESLIE N. Gay, M.D. 
BALTIMORE, Mp. 


ONSIDERABLE attention has been paid in the last few years to 

the types and the relative concentrations of atmospheric pollen in 
their relation to hay fever. Sufficient work has been done to indicate 
the great differences in the amounts of pollen of hay fever plants in the 
air in different districts. This may be illustrated by the variation in 
the amount of ragweed pollen oceurring in the 22 cities in various 
parts of the United States as reported by Durham.? The season as a 
whole, as might be expected, shows similar variations in different lo- 
ealities, as the papers dealing with Chicago, and the region about San 
Francisco by Koessler and Durham?’ and Rowe‘ respectively demonstrate 
in regard to tree, grass and weed pollen grains. 

This paper reports an effort made in Baltimore during the period 
from March to October, 1930, to determine the relative numbers and 
kinds of pollen and other grains in the air, and to correlate such data 
if possible with clinical data taken from local hay fever patients treated 
during this interval. 

This investigation has been in progress for two years. The report 
on the first season’s work was made by Aequarone and Gay in an earlier 
issue of this Journal.’ 

Five stations for the collection of pollens were established. These 
were in the same localities as those selected in the preceding season, with 
the exception that the 33rd Street station was moved to Towson, Mary- 
land, a suburb of Baltimore. The others were as follows: on the roof 
of the Customs House, in the center of the business district of the city; 
at the Carr Lowery Glass Works, Westport, Maryland, at the south- 
western edge; in Roland Park, at the northern edge; and at the Johns 
Hopkins University, three miles north of the Customs House. A map 
of Baltimore shows the locations of these stations (Fig. 1.) We feel 
that these stations collect pollen from the air in localities that are rep- 
resentative of Baltimore as a whole. Contrary to the results obtained 
in the preceding season, the kinds and numbers of pollen grains at all 
the stations, were, on the average, much alike; and there was no evi- 
dence that any one station was more representative of the pollen flora 
than another. 

*From the Protein Clinic of the Medical Department, the Johns Hopkins Hospital, 
and the Department of Botany of the Johns Hopkins University. 


{This investigation was made possible by the kindness of the firm of Hynson, West- 
cott and Dunning, Baltimore, Md. 
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The method for collection of pollen was the same as described by 
Aequarone and Gay.’ An oiled slide was exposed for twenty-four hours 
every day at each station. The slides were protected from rain by the 
metal shelters used and described by the above mentioned authors. 

Published keys for the identification of pollen grains are not helpful 
where large numbers of grains are to be counted. Check slides of 
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Fig. 1—A map of Baltimore showing the locations of the stations for the collection 


of pollen grains: 1, Towson; 2, Roland Park; 3, the Johns Hopkins University; 4, 


the Custom House; 5, the Carr-Lowry Glass Works. 

pollen grains, however, were made from plants as they came into bloom, 
and identification keys were constructed for the various pollen grains 
occurring during the various seasons. One of the most helpful diag- 
nostie characters, besides conspicuous pores, large differences in size, 
surface markings, and differences in shape and transparency, was the 
appearance of pollen grains in a dry condition. Many of them when 
dry are curled, wrinkled, indented or folded in a characteristic manner, 
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and counts were made when such criteria were sought, by using 95 
per cent aleohol as a mounting medium. 

The method for counting the grains was the same as that described 
for the preceding season. The grains were determined through the 
microscope on one random square centimeter on every slide for each 
station. The number of grains appearing each day for the five square 
centimeters at the five stations was averaged to one square centimeter, 
and this computation forms the numerical basis of the work. 

Daily records were obtained from 77 allergic patients with regard 
to the day of appearance and the period of the continuation of allergic 
svmptoms. These data are represented in the illustrations by the dotted 
lines. 

A chart is also given to show the periods over which the chief types 
of grains appeared on the slides (Fig. 2). This necessarily omits a 
number of wind pollinated plants, the pollen concentrations of which 
were too low to appear consistently. The periods for the plants do 
not represent the exact time such plants were pollinating, since there is 
a lag between anthesis and the presence of sufficient pollen in the air 
to be read on the slides, and in certain plants there is a lapse of time 
after the pollen ceases to be shed before it disappears from the en- 
vironment. From the allergic standpoint the chart gives the data for 
what might be considered the effective period of the various pollen 
grains. 

The pollinating period of 1930 may be divided into three principal 
seasons in regard to the appearance of pollen grains: first, the tree 
season extending from March to the middle of May; second, the plan- 
tain-grass season, from the middle of May to the middle of July; and 
third, the ragweed season, from the middle of August to the latter part 
of September. 


THE TREE SEASON 


The elms (mostly Ulmus americana), and maples (mostly Acer rubrum 
and Acer saccharinum), commenced pollinating the first of March. The 
numbers of grains were very small. <A slide was exposed each day 
from the last week of February at the University station, but no sig- 
nificant numbers appeared on the slides prior to Mareh 12, when the 
five stations were started. 

The last week of March and the first week in April; marked the ap- 
pearance of the poplars (mostly Populus deltoides and cultivated 
varieties) and willows. Only a few pollen grains from these trees 
reached the slides. No allergic symptoms were reported by the group 
of patients under observation. The report of the previous season, using 
a station located on a street planted with poplars showed a concentra- 
tion of 88 grains on one square centimeter on March 24. This shows 
that the immediate vicinity of poplars, and presumably other wind pol- 
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linated plants, is fairly rich in pollen grains, but in the case of the 
poplars there is not sufficient pollen liberated to charge the air in 
general. 

The tree season in 1930 continued with the appearance of pines 
and box elder (Acer negundo) during the first week of April. The 
box elders ran their course on the slides in less than three weeks. They 
appeared at all of the stations, but were most abundant at the Towson 
station. The pine season entered irregularly, and the number of pine 
pollen grains did not rise regularly to a peak, but, as may be seen 
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Fig. 3.—Pine pollen. Numbers to the right of the ordinate indicate numbers of 
allergic patients, and numbers to the left, numbers of pollen grains. The abscissa 
gives the dates. The continuous line represents pollen grains, and the dotted line 
shows the number of allergic patients. The same scale and method of representation 
of data are used in all the following illustrations. 
graphically in Fig. 3, showed several peaks. The depressions between 
the peaks cannot be correlated with the precipitation of this period, 
and are probably due to the different times that the pine species came 
into bloom, a point which needs further investigation. 

The pine pollen continued to appear in small numbers for a long time 
after the pollinating season had ended, which was the middle of May. 

chart in Fig. 2 carries pine dé ar as 7, y i 
The chart in Fig. 2 carries pine data as far as June 7, but several pine 
grains were found on each day of June 10, 11, 17 and 26. The pollen 
grains from the middle of May until June 26 were noticeably disor- 
ganized; thus, we presume that they were blown to the slides from sec- 
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ondary loci of lodgment and not from pine cones. This same feature 
occurred with the pollen of plantain and linden, and presumably 
with others; where unrecognized, these grains constitute a part of a 
miscellaneous group. 

The dogwood and ironwood pollen grains were present in small 
numbers during the last of April and the first of May. No pollen 
grains from apples, cherries, or birehes, as recorded for the previous 
season, were recognized. 

The hickory, walnut, beech, oak and sycamore trees pollinated through 
a brief season during the last of April and the first of May. It was 
impracticable to distinguish between the pollen grains of the oak and 
the beech trees; also between the hickory and walnut trees. The beeches 
bloomed slightly in advance of the oaks, and it is thought that the 
first limb of the beech-oak curve is predominantly beech (Fig. 4). 
Compared to the oaks, the hickory-walnut and syeamore pollen grains 
appeared in small numbers. During the preceding season differentia- 
tion between the species of oaks was attempted, but no mention was 
made of attempting to differentiate between the beech, walnut, hickory, 
sycamore, or ash. 

The tree pollen grains, in contrast with those of any other group of 
plants, appeared in the largest numbers. This is to be expected, as 
the forest is the dominant floral type. Any uneultivated land soon 
reverts back to forest trees. The dominant forest type is the oak, and 
this contributed the largest share of pollen to the slides. The secondary 
type in frequency of occurrence, and in the contribution of pollen 
grains to the slides, was the pine. The oak reached its peak of 351 
pollen grains for the average one square centimeter of collecting sur- 
face on May 5; the pine, 104 on May 2; and the hickory 47 on May 1. 
There were a few patients who showed allergic symptoms during the 
period corresponding with the oak peak. 


PLANT HAIRS 


During the entire growing season of plants, various plant hairs fell 
on the slides. These appeared in considerable number as soon as the 
oak leaves came to maturity, when their pubescence was shed, giving 
scores of trichomes to the square centimeter. After July 2, when counts 
were started, their numbers were consistently low. Most of those that 
fell after this date corresponded in appearance to sycamore trichomes. 
The syeamores form new leaves throughout the growing season. The 
young leaves are densely pubescent at first, but the trichomes dry and 
are blown off soon after the leaves reach maturity. 


THE PLANTAIN-GRASS SEASON 


Plantain pollen grains appeared in significant numbers on the slides 
from the first week in May to the middle of July. This pollen, coming 
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Fig. 4—The oak-beech pollen. 
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entirely from Plantago lanceolata, liberated pollen that fell on the slides 
in small and irregular numbers, reaching a peak of 21 grains on June 15 
for one square centimeter. Plantago major commenced to bloom on 
June 20 but added little to the general plantain pollen density. 


< 


Plantain pollen. 


a 


Fig. 6.—Grass pollen, 


Fig. 
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Grass pollen grains appeared synchronously with plantain, and their 
numbers, always small, become insignificant after the end of July (see 
Fig. 2). A graph of grass pollen (Fig. 6) shows a rather diffuse mode 
due, in part, to the different times that the various species of grasses 
came into bloom. The first grass to bloom in abundance was the sweet 
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vernal grass (Anthoxanthum odoratum) commencing on May 4 and 
continuing for a few weeks. Orchard grass (Dactylis glomerata) came 
into bloom on May 6 and pollinated to the end of June. This, along 
with the meadow grasses (Poa spp.), pollinated throughout the season. 
The perennial rye grass (Lolium perenne) was in bloom during the 
first part of the grass season, but it is doubtful whether it adds much 
to the concentration of grass pollen. Timothy grass (Phleum pratense) 
came into bloom on June 12 and probably furnishes most of the grass 
pollen for the latter part of the grass season. 

Sorrels and docks (mostly Rumezx acetosella L. and Rumex crispus) 
scattered a few pollen grains on the slides concomitantly with the 
grasses, the numbers always remaining very low. The legumes (mostly 
Melilotus alba), Viburnums, privets (Ligustrum spp.), linden, tree of 
heaven (Ailanthus glandulosa), and eat-tails, scattered a few pollen 
grains during the last of May and throughout June. 

The numbers of plantain and grass pollen grains fell much below 
the corresponding numbers for the previous season as reported by 
Aequarone and Gay. The dry weather encountered during the 1930 
season hindered the development of flowers and consequent abortion of 
much pollen. The precipitation, mostly in the form of local showers, 
showed a deficiency from normality of 0.91 inch for the month of 
June. 


There was a steady, but variable number of patients showing allergic 
symptoms during the grass-plantain season, but there is no clear corre- 
lation with pollen amounts. 


MOLD SPORES 


During June, a number of mold spores fell on the slides. Systematic 
counts were not made before July 2. There were two mold spores seen 
in preponderating numbers on the slides. Cultures were made to 
identify these and to determine whether the types seen in largest num- 
bers on the slides represented the mold spores which were actually 
present in dominant numbers. The slides were immersed, oiled surface 
up, in sterile nutrient agar media in Petri dishes. The slides were im- 
mersed after the agar had cooled, but had not set. Two molds pro- 
ducing spores identical in appearance and method of grouping ap- 
peared in the cultures corresponding to the two seen in the greatest 
numbers on the slides. As many as 200 loci of growth of the two 
dominant types occurred on the slide (1 by 3 inches in size), whereas 
a dozen or less points of growth from all other molds germinating 
were present, such as Mucor, Rhizopus, Penicillium, and Asperigillus, 
and various Fungi imperfecti. Cultures of the two dominant types were 
sent to Dr. Charles Thom of the Bureau of Chemistry and Soils of the 
United States Department of Agriculture, and we are indebted to him 
for the identification of them as Alternaria and Cladosporium. He 
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stated that specific identification is impossible from cultures obtained 
in this manner, as, at present, specific descriptions are based upon 
morphologic characters developed upon a specific substratum, and not 
upon a standard culture medium. 

Cladosporium conidia occurred on the slides in groups of several to 
many, thus accounting for the fairly high counts on many of the days 
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— 
when they were present. According to Fig. 7, the season for this mold, 
if such ean be said to exist, appeared to be after the middle of August. 
There was an anomolous peak on August 18, which was found for the 
most part on the Roland Park slide. 

The curve for Alternaria (Fig. 8), though very irregular, shows a 
more clearly defined period for maximum liberation of conidia, after 
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the middle of August. The fact that there was an unbroken drought in 
Maryland from July 1 through September—the time covered by Figs. 
7 and 8—and that there was almost no correlation within a week be- 
tween the local showers that did occur and rises in conidial content of 
the air, would tend to suggest that these molds were parasitic forms on 


o 
tal 


Fig. 8.—Alternaria conidia. 
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vegetation rather than saprophytic, with the maximum periods for the 
liberation of conidia after the middle of August. 

Whether the dominance of these two molds is characteristic of Balti- 
more air, or whether there may be wide annual variations, remains to 
be demonstrated. 
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During 1930, these conidia were the only vegetative grains in the air 
between the plantain-grass and ragweed seasons. The allergic cases 
could not be correlated with these conidia. In Figs. 7 and 8 the eurve 
for the allergic cases is discontinued as it rises on the ragweed season. 
If there is correlation here, it is small and is overshadowed by ragweed. 


THE RAGWEED SEASON 


The ragweed season covered the period of the peak liberation of mold 
conidia, the first pollen grains reaching the slides on August 19. It 
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Fig. 9.—Ragweed pollen. 


rose rapidly to a peak of 112 grains for one average square centimeter 
on September 4 (Fig. 9) and gradually tapered off toward the end of 
the month. The preceding season (1929) showed a more extended 
period (August 8 to October 10). Peaks of 150 to 200 grains were 
obtained during 1929, from the one station described, and the season 
lasted longer, denoting more pollen liberated during the 1929 season. 
Field observations in 1930 showed many ragweed plants dwarfed and 
their inflorescences reduced or undeveloped on account of the drought. 
The ragweed pollen came from Ambrosia trifida and Ambrosia artimisii- 
folia. The pollen of the former cannot be distinguished with certainty 
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from the latter, but as stated by Acquarone and Gay it is probable that 
the latter furnishes most of the pollen. The drops in the ragweed 
curve cannot be closely correlated with the rainfall reported, because 
of the fact, no doubt, that these showers were small and local thus fail- 
ing to clear the general atmosphere of pollen. Likewise the wind 
velocity was too low and constant to correlate its effect on pollen 
density. 

The number of allergic cases greatly increased and followed the rag- 
weed curve closely, with a lag of two or three days. This is the most 
potent hay fever pollen grain produced during the year, affecting a 
large percentage of the patients. 

Goldenrod pollen is difficult to distinguish from the ragweed pollen, 
but that the ragweed curve is not of a double nature is attested by the 
fact that the goldenrods were blooming in their prime just before 
the ragweeds, but no goldenrod pollen fell upon the slides at that time. 

The amounts of ragweed pollen in the atmosphere of Baltimore com- 
pare well with the figures given for Richmond and Philadelphia in 
1928 by Durham? in Fig. 14, of his article. Richmond had an average 
of 28 pollen grains of ragweed per day for 1.8 square centimeters of 
surface for the season, or 15.5 grains for one square centimeter; and 
upon the same calculation Philadelphia had an average of 8.3 grains. 
Our counts show an average of 21 grains for one square centimeter 
for the ragweed period. All of these are very low compared with such 
localities, according to Durham? as Oklahoma City, Ann Arbor, In- 
dianapolis, Kansas City, Toledo, and others, where grasses and weeds 
form a more conspicuous element of the flora of the regions. A few 
pollen grains of other weeds reached the slides in small and seattering 
amounts, chiefly cockleburs, chenopods and wormwoods. 

The pollen season for 1930 closed with September. Slides exposed at 
the Roland Park station from October 1 to 5 showed a total of one 
eonidium of Alternaria. 


SUMMARY 


The pollinating season of 1930 may be divided into three seasons: 
the tree, plantain-grass, and ragweed seasons. 

The oaks, pines and hickories were the most prolific pollinators dur- 
ing the tree season, the greatest number of pollen grains coming from 
the oaks. 

The plantains and grasses were the chief pollinators during the plan- 
tain-grass season. Characteristically low, the counts were lower dur- 
ing 1930, because of the drought of this period, than during the cor- 
responding period of 1929. 

The ragweed season commenced the middle of August and extended 
to the end of September. The season was shorter and less pollen was 
produced than during the preceding season. 
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The numbers per day of the conidia of the two dominant molds, 
Alternaria and Cladosporium were determined, but their relation to hay 
fever and asthma is problematieal. 

Allergic symptoms were manifest by control patients throughout the 
season from the time box elder began to pollinate. Close correlation 
between the number of allergic cases and the output of pollen of any 
plant is observed by this method only in the case of the ragweeds. 
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AN EVALUATION OF THE THERAPEUTIC EFFECT OF THE 
CALDWELL-LUC OPERATION IN BRONCHIAL ASTHMA*t 


Harry P. ScHENcK, M.D. 
AND 
Ricuarp A. Kern, M.D. 
PHILADELPHIA, PA. 


HE relation of sinus disease to bronchial asthma is a vexing ques- 

tion to which there is as yet no adequate answer. That sinus dis- 
ease is frequently present in asthma is well recognized, but in what 
percentage of cases the sinus disease is a primary cause, and in what 
percentage it is a secondary complication, is not known. Neverthe- 
less, many and divergent opinions have been expressed, and only too 
frequently on the basis of evidence that is open to criticism: cases un- 
fairly selected, or incompletely studied, or observed for too short a 
time. Especially some enthusiastic advocates of sinus surgery are 
open to this latter objection and their excessive claims for the efficacy 
of the procedure have only served to bring it into disrepute. We have 
therefore been gathering information for a number of years in an at- 
tempt to throw some light on this problem. The data here presented 
express our findings thus far concerning the efficacy of the Caldwell- 
Lue operation, recently much advocated in the treatment of antrum 
disease in bronchial asthma. 

In this operation, the approach is through the mouth, at the upper 
border of the suleus of the everted upper lip. The periosteum is not 
destroyed but is allowed to remain for the purpose of subsequent re- 
generation of bone. The anterior portion of the inferior turbinate is 
removed and a permanent opening is made in the nasoantral wall to 
provide drainage. This operation is held superior to intranasal ap- 
proaches, since it offers a direct view of the whole interior of the 
antrum and permits a complete removal of the lining membrane. In- 
tranasal methods all fail to rid the anterior portion of the antrum of 
diseased tissue, the subsequent proliferation of which will perpetuate 
the sinus disease. 

We have performed this operation in a series of 35 patients with 
bronchial asthma, seen in the Allergy Section of the Medical Clinie 
of the hospital of the University of Pennsylvania. They range in age 
from seventeen to sixty years, the majority being between forty and 
sixty. The duration of asthma varied from six months to thirty years, 
with an average of six years. An allergic factor, as shown by skin 


*From the Allergy Section of the Medical Clinic and from the Otolaryngologic 
Clinic of the ‘Hospital of the University of Pennsylvania. 
tRead before the Association for the Study of Allergy, Philadelphia, June 8, 1931. 
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tests was present in 23 patients (65 per cent). There was a family 
history of allergy in 17 patients (49 per cent). In every instance 
there was severe complicating sinus disease. 

These patients as a group undoubtedly represent the severest asth- 
maties and the most difficult to treat in the experience of the clinic. 
In most instances, radical antrum surgery was used as a last resort. 
The various forms of treatment to which these patients had been sub- 
jected prior to the Caldwell-Lue operation are summarized in Table I. 
Attention is called to the large number of patients, 26 (74 per cent), 
who had previously been subjected to one or more nasal operations. 
Attempts at desensitization by specific injections included the use of 
pollen extracts, or autogenous dust extracts, or both. Protein shock 
was usually produced by typhoid vaccine injected intravenously. Un- 
der ‘‘medication’’ is included the use of various drugs, such as ephed- 
rine, iodides, lobelia, ete. 

The net result of all other forms of treatment, including attention 
to allergy factors, specific extract and vaccine injections, nonspecific 
and drug therapy, and nasal surgery, are perhaps best expressed by 
the figures in the next to the last column of the table. They represent 
in months the longest symptom-free period achieved. In no instance 
was previous treatment followed by continued relief: 11 experienced 
no improvement; 20 had temporary improvement that lasted from 
two weeks to seven months. In every ease there recurred severe 
asthma that eventually led to the radical antrum operation. 

Following the Caldwell-Lue procedure, 29 patients (83 per cent) 
experienced complete relief from asthma, which in 10 instances (28 
per cent) has continued for from three to seven and a half months, 
but which was only temporary in 19 (54 per cent), lasting from six 
weeks to two years. Six patients (17 per cent) had no relief. One of 
these, Case 6, was subsequently treated by bronchoscopy. Immedi- 
ately after a single bronchoscopy he became worse, with symptoms of 
a bronchopneumonia and died ten days later. 

In Table II the data of the Caldwell-Lue results are presented in 
greater detail. In 7 patients, only one antrum was opened: in 4 in- 
stances because only one antrum was involved according to the x-ray 
report. Another patient continues to be relieved seven and a half 
months after a unilateral operation, although both antra have given 
positive x-ray findings. In the remaining two patients, both of whom 
had bilateral antrum disease, the opening of the second antrum is 
now indicated, since relief after the first operation was only tempo- 
rary. 

Twenty-five patients had a bilateral Caldwell-Lue operation per- 
formed. In 14, both antra were opened within a few days of each 
other, in 1 case actually at the same sitting. In the remaining 11 
cases, one antrum was first opened, usually the one showing the most 
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obvious disease, and then the second antrum was opened after failure 
to obtain relief from the first operation or after the ending of tem- 
porary relief so obtained. All of these patients had bilateral antrum 
disease. It will be noted that in 4 of the 11 patients, there was no 
relief obtained when only one antrum was opened, and the other 7 
experienced only a temporary relief, whereas, of the 25 patients who 
had had both antra opened, only 2 failed to experience any relief, and 
9 still continue to be relieved. 


TABLE II 


RESULTS OF CALDWELL-LUC OPERATIONS 
(FicurES REPRESENT NUMBER OF MONTHS WITHOUT SYMPTOMS; + INDICATES 
CONTINUING RELIEF) 
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tinuing relief 6.2 5.5 0 4.0 























*Both antra opened within a few days of each other. 
*Operations on two sides at intervals of three to eleven months. 
tIn each instance only the last bilateral operation was performed in this clinic. 


Three patients had had previous bilateral Caldwell-Luc operations, 
and one of these patients had had two bilateral operations. Only one 
patient had experienced temporary relief after the first pair of opera- 
tions. All 3 patients when seen in the clinic gave evidence of con- 
tinued antrum disease and were subjected to another bilateral Cald- 
well-Lue procedure, but without relief in any one. 

Any attempt to compare the results of one type of therapeutic pro- 
cedure with those of any other in the treatment of bronchial asthma 
is fraught with many pitfalls. The chief difficulty is that our patients 
do not as a rule represent a completely controlled experiment. There 
usually are far too many variables in the form of multiple etiologic 
factors, the activity of which is ineonstant and variable. Further- 
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more, treatment is rarely restricted to a single therapeutic measure: 
commonly several things are being done for a given patient at the 
same time, and it then becomes impossible to determine which meas- 
ure produced the result. 

Mindful of these difficulties, we are attempting in this clinic to ac- 
complish two things in the management of our asthmatic patients: 
(1) A complete study of the patient to determine as well as possible 
all etiologic factors present in that case before beginning treatment ; 
and, (2) whenever possible, to institute a single therapeutic measure 
at a time and note the results. The first objective is not so hard to 
achieve, at least to the extent of employing all diagnostic methods at 
our command. The second is, however, much more difficult to accom- 
plish: clinie patients are often not cooperative; they may consent to 
a nasal operation, but they also want medicines. If they happen to 
see that a skin test with feathers is positive, they want to know why 
they should not change pillows, ete. Nevertheless, some data under 
such fairly controlled conditions are being accumulated, some of 
which will appear in what is to follow. In anticipation, it may be 
stated that temporary or continued improvement may often be ob- 
tained by treatment directed at only one of a number of etiologic fac- 
tors in a given ease, and this irrespective of which factor is chosen 
for initial attack. When only one etiologic factor is treated, then the 
best results are obtained if the allergic factor is selected. But sur- 
prisingly good results are at times obtained by some other method in 
patients with allergic factors that are ignored in the treatment. 


TABLE IIT 
RELATION OF POSTOPERATIVE IMPROVEMENT TO ALLERGIC FACTORS 








CASES WITH: OF IM- PROVEMENT 
CASES PROVED TEMPORARY CONTINUING 


(1) Skin tests positive 23 20 (14 cases) 4.1 eases) 5.2 
(a) Specific BR used 14 13 (10 eases) 4.1 cases) 5.3 

(b) Specific BR not used 9 a 4 eases) 4.2 cases) 

(x) Drugs used 3 2 1 ease ) 2.5 case ) 
(y) No & except 
surgery 6 5 cases ) 
(2) Skin tests negative 12 9 5 eases) 
(3) Family history negative AY 14 cases ) 
(4) Family history positive 18 15 cases ) 








cases ) 
cases) 
5 eases) 
5|(5 eases) 














4. 
8. 
6. 
4. 





There were 23 patients with positive skin tests. In 14, treatment 
included nasal surgery as well as attention to the allergic factor; 
that is, reacting substances (feathers, dust, foods) were avoided and 
in certain instances injections of allergens (pollens, dust extracts) 
were given. In most instances drug therapy was also used. Of the 
14 patients, 13 experienced temporary or permanent relief; but of 9 
patients in whom the allergic factor was ignored, 7 were relieved and 
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for about as long a time as the former group. Of these 9 patients, 6 
received no treatment except nasal surgery, yet 5 were relieved and 
for quite as long a time as the first group. Nor was the effect of nasal 
surgery different in the patients who gave a family history of allergy 
from those who did not give such a history. 

This is not to be construed as meaning that nasal surgery gives as 
good results as attention to allergy in the treatment of bronchial 
asthma. Such is far from being the case. It must be remembered 
that these were all patients with serious, advanced sinus disease; in 
such patients no treatment will routinely succeed which ignores the 
sinus disease. But such advanced sinus disease in our experience is 
most usually a fairly late complication in asthma, and, we believe, is 
most often a result of the asthma, incident to chronic infection (bron- 
chitis) or to oft-repeated allergic edema of the nasal mucosa. Early 
in asthma, therefore, attention to allergic factors alone will not only 
effect a cure of the asthma, but will often cause an early sinus disease 
to regress or disappear. Kern and Donnelly* in this clinic have re- 


cently reported that in hay fever patients with or without a seasonal 
asthma, the results of pollen treatment alone were quite as good in 
patients with proved (x-ray) sinus disease as in those with normal 
sinuses, although no attempt was made to treat the sinus disease. Our 


records of treatment results in all asthmatic patients, save in those 
with far advanced nasal disease, are quite comparable. 


TABLE IV 
RELATION OF CALDWELL-LUC OPERATION TO PREVIOUS NASAL SURGERY 








PREVIOUS 
OPERA- 
TIONS 


NUMBER 
OF 
CASES 


CASES 
IM- 
PROVED 


TEMPO- 
RARY 
RELIEF 


AVERAGE 
DURATION OF 
IMPROVEMENT 


CONTINUED 
IM- 
PROVEMENT 


AVERAGE 
DURATION OF 
IMPROVEMENT 





7.5+ 
3.2+ 
5.6+ 
5.2+ 


0 6 6 D 4.2 1 
1 10 8 4 3.8 4 
2 10 8 5 9.2* 3 
3 or more 9 7 5 3.3 2 


*This figure is high because it includes one patient with twenty-four months of 
temporary relief. 























In Table IV are indicated the number of previous operations which 
preceded the Caldwell-Luc procedure in each instance, together with 
the results obtained. As experience has shown, the results of nasal 
surgery are only too often temporary, so that one operation is per- 
formed after another, until finally nothing remains to be operated 
upon. Furthermore, the results of secondary operations are often not 
as good as those of an initial operation. In this group of cases, how- 
ever, the results in patients with multiple previous operations fall 
only slightly behind, in number of patients helped and duration of 
improvement, those obtained when the Caldwell-Lue was the first 
operative procedure. But in one patient, the Caldwell-Lue was the 
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last of 13 operations (12 performed elsewhere), none of which gave 
any relief. 

The age of the patient had no material effect on the results obtained 
after radical antrum surgery. The slightly poorer results in the mid- 
dle decades are largely due to additional factors of allergy which were 
either not taken into account or failed to be discovered. 


TABLE V 


RELATION OF AGE OF PATIENTS TO RESULTS OBTAINED AFTER CALDWELL-LUC 
OPERATION 








NUMBER NUMBER DURATION OF IMPROVEMENT 

AGE OF CASES IMPROVED IN EACH CASE 
17-19 2 
20-29 3 
30-39 + 
40-49 10 
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+indicates continuing relief. 


TABLE VI 


RELATION OF DURATION OF ASTHMA TO RESULTS OBTAINED AFTER CALDWELL-LUC 
OPERATION 








PREVIOUS DURATION NUMBER NUMBER OF DURATION OF IMPROVEMENT 
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The length of time that the patient had had asthma prior to the 
Caldwell-Lue operation apparently did not greatly affect either the 
chances for obtaining relief or the average duration of the improve- 
ment. This is contrary to the current impression that the longer the 
asthma has lasted, the less likely will an operation succeed in reliev- 
ing the patient. 

It is obviously difficult and perhaps fallacious to attempt to com- 
pare the results of different types of nasal operation in the treatment 
of bronchial asthma. In addition to the variability of etiologic fac- 
tors in different cases, there are likely to be considerable differences 
between groups of cases that are subjected to different operative pro- 
cedures. For example, sinus infection is likely to be of a more serious 
degree in patients subjected to radical sinus surgery than in those in 
whom only a submucous resection, turbinectomy or polypectomy was 
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deemed advisable. We therefore do not wish to stress the percentage 
figures in the table, but merely to call attention to the trend of the 
figures, which is nevertheless rather suggestive. We have set down in 
this table the results of certain operative procedures in various groups 
of patients, of a sufficient number to warrant comparison. If we con- 
sider that asthmatic patients are most frequently subjected to sub- 
mucous resection, polypectomy and turbinectomy rather early in their 
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COMPARATIVE EFFECT OF NASAL OPERATIONS ON BRONCHIAL ASTHMA 
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contact with the rhinologist, and that radical antrum surgery is per- 
formed usually as a last resort, then the figure of 83 per cent of pa- 
tients improved after Caldwell-Lue operation seems rather impressive 
as compared with the results of other operations. Nor was this true 
because infection was the sole etiologic factor of the asthma in the 
Caldwell-Lue patients, for an incidence of 65 per cent of positive skin 
reactions in these patients does not fall far behind that in the other 
groups. 

These data would suggest that the Caldwell-Lue operation offers 
perhaps greater hope for relief than do other forms of antrum surgery 
and we believe that in the case of extensive antrum disease, notably 
with polypoid change, it is the method of choice. 

But there is another side to the picture. The Caldwell-Luc opera- 
tion does not necessarily and permanently cure antrum infection. In 
the six antra which we have had the opportunity to explore after one 
or more Caldwell-Lue operations had been performed elsewhere, we 
found dense fibrous tissue with loculated collections of pus and poly- 
poid tissue. While there was some regeneration of mucous membrane, 
there was in no instance a uniform smooth lining of the antral cavity. 
It would be hard to say whether the state of the antrum when re- 
opened was better or worse than at the time of the first operation. 





SCHENCK AND KERN: BRONCHIAL ASTHMA 305 


While this is a very real disadvantage, we believe that in the past too 
little attention has been paid to the postoperative care of these antra, 
and we are experimenting at present with certain measures which 
seem to offer considerable promise. 

It is perhaps this factor of continued infection that is responsible, 
at least in part, for the postoperative recurrence of asthma. Cer- 
tainly the number of patients in whom lasting relief is obtained is 
comparatively small. As before mentioned, only 10 of 35 patients 
continue to be symptom-free, and seven and a half months is the long- 
est any of these 10 has gone. 

We believe that radical antrum surgery should certainly not be 
made a routine measure in the treatment of all asthmatic patients 
whose antra are infected, but should be reserved for those more seri- 
ous patients in whom other measures have been adequately tried and 
have failed. Nor should we promise our patients lasting relief from 
their asthma if they consent to such an operation. 

Sinus surgery must frequently be resorted to in the treatment of 
asthmatic patients. On general principles, the drainage of a foeus of 
infection is clearly indicated. Furthermore, the continuance of a 
chronic infection carries with it the danger of adding bacterial allergy 
as a further factor in perpetuating the asthma. How frequently this 
occurs we do not know. It is our impression, however, that in most 


instances, the sinus infection is a result of the asthma and not a cause. 


SUMMARY AND CONCLUSIONS 


The results of the Caldwell-Lue operation as performed in 35 cases 
of bronchial asthma are reported. 

The percentage of favorable results obtained bore no relation to the 
apparent etiology (allergy or infection), to the previous duration of 
the asthma or to the age of the patient. 

A comparison of these results with those of other intranasal opera- 
tive procedures shows a greater percentage of improvement after the 
radical operation. 

In a majority of instances this improvement is only temporary. 

The radical operation should be reserved for those cases of antrum 
infection which have failed to yield to other more conservative meas- 
ures, 
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SMALL DOSAGE TREATMENT FOR HAY FEVER 


J. MercER ANDERSON, A.B., M.D. 
Satt LAKE City, Utan. 


ECAUSE of the fact that some people get rather severe local and 

general reactions from very small doses of pollen extract, certain 
experiments bearing on this point were undertaken. One gram of each 
of several pollens was weighed and put on dry filter paper in funnels. 
Ten c.c. distilled water were poured over the pollen, and the filtrates 
were collected in test tubes. None of the solutions required more than 
one minute to filter and all of them contained some coloring matter. The 
water extracts obtained caused moderate skin reactions in sensitive 
patients. Darker solutions were obtained by alkalinizing the distilled 
water used in the experiments, the significance of which was not de- 
termined. 

Two guinea pigs were inoculated intraperitoneally with 1 ¢.c. of the 
water extract from box elder pollen. Four days later a second injec- 
tion was made. Fourteen days after the second injection the pigs were 
bled, and the blood allowed to clot. The serum obtained was mixed 
in equal portions with the box elder water extract. There was no ap- 
parent formation of any precipitate, either immediately or on standing 
for forty-eight and ninety-six hours. The water extracts were negative 
to biuret and Molisch’s tests, were negative also to the xanthroproteic 
reaction, and gave no clouding on boiling. There was a slight greenish 
reaction when boiled with Fehling’s solution. No nitrogen determina- 
tions were made. 

Dry pollen was put between cover slides and observed under the 
microscope. Water was introduced between the slides. The pollen, 
on coming in contact with the water, instantly swelled to a spherical 
shape-and remained so, and apparently did not increase in size there- 
after. This observation would lead one to the conclusion that when 
pollen comes in contact with the mucous membranes, some substance is 
quickly absorbed from the pollen, and in sensitive individuals quickly 
causes symptoms. 

Ragweed pollen, Ambrosia elatior was placed in a solution of 50 per 
cent glycerin, 7 per cent NaCl and made alkaline with NaOH. A pollen 
count was made in an ordinary blood counting chamber. This solution 
was then aerated with air, the amount used being measured with a gas 
meter. Counts were made daily for two weeks. There was no change 
in the pollen count over this period of time, showing that the extracts 
used in treatment are not the whole pollen but purely an extract. It 
has been reported that good results are obtained in hay fever treatment 
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by using a suspension of the whole pollen. Occasional sterile abscesses 
resulted, however, in the more concentrated suspensions. 

One unit of pollen extract is equivalent to 0.001 of 1 mg. of pollen. 
One hundredth of a gram of each of various pollens was weighed and 
dilutions were made. Pollen counts were made from these solutions, 
and by calculations it was found that one unit of pollen extract was 
equivalent to from 80 to 100 pollen grains, depending on the type of 
pollen. Knowing this and also the fact that some people develop a 
generalized urticaria from less than 10 units of pollen extract, the 
problem presented itself as to how much pollen was actually required 
to eause hay fever in sensitive persons. 

An aspiration bottle containing a solution of 50 per cent glycerin, 7 
per cent NaCl and made alkaline with NaOH was placed out of doors 
and the outside air bubbled through the solution. The bubbles formed 
were small, the solution was rather deep, so that the bubbles had to 
travel 14 em. to the surface. In this way, any pollen in the air was 
unlikely not to remain in the solution. Previous experiments quoted 
showed that pollen grains do not dissolve or disintegrate in this solution. 
All the air passing through the solution was metered. This experiment 
was carried on for twenty-four days, over a period of about three 
months’ time. In all, 102 eubie feet of air were drawn through the 
solution. At intervals during the experimental period, a drop of the 
solution was placed between slides and examined for pollen granules. 
None were ever found. At the end of the period the solution was evapo- 
rated to one-half the volume and again examined for pollen granules. 
Again none were found, although repeated examinations were made. 

Vaselined slides were exposed on the roof of an office building, three 
stories above the street level. Pollen counts were made and an average 
was obtained for the experimental period. An average wind velocity 
for the same time was also obtained. The average pollen count of an 
area 6 mm. by 1 inch for twenty-four hours was 13.5. The average 
wind velocity was 5 miles per hour, or 26,400 feet. Thirteen and five- 
tenths pollen granules per inch in twenty-four hours or 13.5 per hour 

24 
per inch or 13.5 x 12 per foot per hour or 6.75 x 4 x 12 = 324 pollen grains 


24 
per square foot per hour from 264,000 linear feet of air (average wind 


velocity) or 0.012 pollen granules per cubic foot of air. 

The average respiration at 37° C. and 640 mm. mercury atmospheric 
pressure is about 700 ¢.c. One cubic foot equals 27,000 ¢.c. or roughly 
one cubic foot is equivalent to 40 respirations. There are 20 respira- 
tions per minute, 60 minutes per hour and 24 hours per day, or about 
28,800 respirations in 24 hours. 28,800 =720 cubic feet of air respired 


40 
in 24 hours by the average person. 720 (cubic feet per 24 hours) x 0.012 
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(pollen granules per cubic feet of air) = 8.6 pollen grains per 24 hours 
in the respiratory air for the average person. 

From the above calculations and experiments, it will be seen that 
very few pollen granules are necessary to cause symptoms in sensitive 
persons. Three patients developed generalized urticaria from intracu- 
taneous injections of 0.02 ¢.c. of a 1 to 5,000 dilution of extract, or from 
four units. Eight and six-tenths pollen grains are roughly equivalent 
to 0.1 unit of pollen extract. From these observations the conclusion 
was drawn that small doses of extract should be effective in the treat- 
ment of hay fever. 

If the patient came for treatment before the onset of symptoms, the 
dosage was increased as rapidly as tolerated, avoiding severe local or 
general reactions. At the onset of the season the dosage thereafter 
was not increased, or may have been reduced. Treatment was con- 
tinued throughout the season. When the patients presented themselves 
with active hay fever, tests were made and small doses of extract 
(2 to 4 units) with or without 0.1 ¢.c. mixture of equal parts of 
ephedrine and adrenalin were given. These treatments were given daily 
for one week, every other day for the second week, and twice weekly 
during the remainder of the season. The small amount of the adrenalin 
and ephedrine mixture gave some patients immediate relief, and 
usually patients stated they felt much better the second day, and were 
usually at least 70 per cent relieved by the third or fourth treatment. 
After about the second week, the dosage was purposely increased, in 
order to see what effect it would have on the patient. Invariably, 
the patient would not feel so well as before, and would feel much better 
as soon as the dosage was decreased. 

In the patients who started treatment before the season, and who 
later developed symptoms, relief could be obtained by resorting to small 
doses of extract. None of the patients during the entire two years 
received more than 0.15 ¢.c. of 1 to 100 dilution of pollen extract. The 
results obtained were equally as good as or better than previously ob- 
tained with large doses. 

Patients presented for treatment with active symptoms were easily 
handled. The danger of systemic reactions was reduced to a minimum. 
The amount of adrenalin and ephedrine used was not sufficient to 
account for the relief of symptoms obtained. Some of the patients 
never received adrenalin, and it was omitted in at least 75 per cent 
of the treatments given. 

In reviewing the records of those treated, it was found that younger 
patients responded more readily and better than the older adults. Sev- 
eral patients stated that they were completely relieved by treatment. 
Most of them had only an occasional short attack of hay fever. All of 
the patients who took treatment for more than two weeks stated that 
they were improved. 
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SUMMARY 


' 
1. Small doses of pollen extract are effective in the treatment of hay fever. 


2. All patients treated more than two weeks said they were helped by the treat- 
ment; most of them more than 80 per cent; some of them completely. 


Total number of cases in series 
Number not receiving over 0.1 ¢.c. 1: 500 dilution.............. 126 
Number not receiving over 0.135 ¢.c. 1:5,000 dilution 


General average, all cases 80.3 per cent relief 
Those not taking full season’s treatment 70 per cent relief 
Those starting treatment with active hay fever 72 per cent relief 
Those taking full season’s treatment 86 per cent relief 
Those on full season doses of less than 0.1 — 1: 500 84 per cent relief 
Those on doses over 0.1— 1: 500 86 per cent relief 
None received more than 0.15 c.c. of 1: 100. 





MAPLE LEAVES A CAUSE OF SEASONAL ASTHMA* 


Jack A. Rupoten, M.D. anp Mitron B. CoHen, M.D. 
CLEVELAND, OHIO 


HE rather unusual occurrence of maple leaves as a cause of asthma 
merits a report of the following case. 


The patient is R. W. eight years of age, came to us on December 26, 1929, with 
the following complaints: He had had attacks of bronchitis with wheezing and 
asthma recurring regularly since he was two years of age; eczema since he was 
three years of age, and hay fever to the full summer variety. His attacks of 
asthma were so severe that he would have gastrie distress and would vomit. There 
was a definite history of allergy on his mother’s side. With the exception of a 
canary bird there was nothing of any significance in his environment. 

Upon examination we observed an asthenic boy about eight years of age. He 
had a slight eczema of both arm pits. His nose appeared typically allergic. His 
chest was somewhat barrel-shaped and was hyperresonant to percussion but_ clear 
on auscultation. Both scratch and intradermal skin tests showed a mild hypersensi- 
tiveness to beets, carrots, cabbage, lettuce, cauliflower, cucumber, lima bean and 
condiments. He also gave very strong reactions to the grasses (timothy, June 
grass, red top) and to ragweed (short and giant). 

Pollen therapy was started and the reactive foods were eliminated from his diet. 
The eczema cleared up completely, and the June and August symptoms did not recur. 

However, following the ragweed season of 1930, symptoms began in October and 
continued in a’severe form. His parents attributed this attack to changing weather 
and were very much upset by the result. We felt, however, that some other factor 
was responsible, and on very diligent questioning and searching we discovered that 
whenever this boy would play in his yard where a great many leaves were scattered 
he would come down with a sneezing and wheezing spell. We asked the parents to 
collect some of these leaves for us and upon identification we had oak, elm, maple 
and birch leaves. 

These leaves were extracted in Cocea’s fluid for twenty-four hours, and the ex- 
tracts were then used on the boy by the scratch method. Maple leaves gave a very 
definite reaction. This was checked by the intradermal method. 

This year the boy has been treated with maple extract in addition to his regular 
pollen therapy, and for the first time since the onset of his trouble he has complete 
relief from symptoms. 


This result is ample proof of the clinical significance of the positive 
reaction to maple leaf extract. There is no demonstrable sensitivity 
to maple pollen. 


* From the Asthma and Hay Fever Clinic. 
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HEAT SENSITIVENESS: REPORT OF A CASE TREATED 
SUCCESSFULLY 


W. R. Caven, M.B., Toronto, CANADA 


HE treatment of cases of heat sensitiveness and cold sensitiveness is 

now becoming a subject of interest to those who study allergy. In 
the recent literature there have been a number of case reports and dis- 
cussions on treatment. Duke has been one of those most interested in 
these reactions, and in a recent article’ he discussed the whole subject 
exhaustively. He considers that heat, cold and light sensitiveness may 
be grouped together as manifestations of physical allergy. Others, how- 
ever, do not agree with him and think that these reactions are unusual 
manifestations of food sensitiveness,? or of histamine reactions,* or 
that they may be due to some little known cause entirely outside the 
realm of allergy.* 

The following case had many points in common with those already 
reported, but it had some striking differences. There was a rapid and 
unusual body response to heat, shown by a diffuse edema and redness 
of the extremities, and occasionally of the face, instead of the more 
common urticaria or asthma. 


A white, unmarried female, aged thirty-one years, consulted me on October 22, 
1930, complaining of attacks of swelling of the hands and feet whenever she 
was exposed to heat. For about fifteen years she had suffered from periodic head- 
aches associated with attacks of slight dizziness and blurred vision for a few 
seconds, generally at the menstrual periods. For years she had been constipated. 
Tonsillectomy had been done fifteen years previously, following several bad at- 
tacks of tonsillitis. About the same time, and immediately preceding the pres- 
ent illness, she had had a long severe attack of what was probably pneumococcic 
peritonitis. Otherwise there had been no previous illness. There was no similar 
trouble nor a history of any allergic reactions in other members of her family. 

The presenting illness began when patient was sixteen years old and had been 
more troublesome in recent years. The swelling was brought on by anything 
that produced heat, such as walking quickly, dancing, washing in hot water, 
sitting in front of a fire or even meeting strangers. The swelling came on within 
one-half hour after moderate heating, or within ten minutes after strenuous 
exertion in hot weather, and usually lasted until she had had a night’s rest. In 
very hot, humid weather swelling persisted in the morning. The tissues of the 
hands and feet showed the most marked reaction, which at times was such that 
her rings were buried deeply and her ankles bulged over the tops of her shoes. 
This change extended in a lesser degree as far as the knees and elbows. The 
skin in these areas became pinkish in color and felt warm and swollen to the 
patient, although it had not felt much warmer than usual to other people. When 
the reaction was very severe, she had also some swelling of the face, involving 
mostly the eyelids. During the summer of 1930 the patient had much less 
trouble when in the dry climate of northern Ontario, but had an immediate 
return of the symptoms when she came back to Toronto. She was always worse 


311 





312 THE JOURNAL OF ALLERGY 


when at Niagara Falls, where the humidity is high. At no time was there any 
sign of urticaria or asthma. Her nose, however, was blocked frequently, and 
there was almost constantly some postnasal, mucoid discharge. The patient was 
not comfortable in either hot or cold weather; in the winter she used more 
bed clothes than the average person, and in the summer fewer. 

The patient was an obese, white female in whom the distribution of fat 
gave one the impression of a mild case of pituitary insufficiency. Her intelli- 
gence and cooperation were good. Her weight was 209 pounds in ordinary clothes 
and her height was 5 feet, 7 inches. The blood pressure was 118/84; the pulse 
rate was 80 and the rhythm regular. The mucous membrane over the turbinate 
bones was swollen, and there was a thick jelly-like mucus blocking the left nos- 
tril, posteriorly. The remnants of tonsillar tissue were inflamed. The skin was 
of normal color and did not feel unusually warm or cold. The only swelling seen 
was on the hands where the rings could not be removed, and over the tibias where 
there was slight pitting on pressure. The skin of the legs showed signs of the 
many years of vascular reactions in the permanent dilatation of the minute 
superficial vessels. Excepting these findings, the physical examination was nega- 
tive. The urine contained a trace of sugar, but was otherwise normal. The 
basal metabolism was plus 5 per cent. 

The temperature was normal at the first examination, and the patient was 
then told to keep a record for a week. The morning temperatures varied from 
95.4° to 97.2° and averaged 96.6°; the evening temperatures were between 97.6° 
and 99.4°, with an average of 98.4°. 

The following tests were made: 

1. Skin test with histamine solution. A solution containing 0.1 mg. in 1.0 c.c. 
physiologic saline was used, and of this 0.1 ¢.c. was injected intracutaneously on 
the flexor surface of the forearm. This produced a wheal 1.5 em. by 1.0 em. sur- 
rounded by a flare 3 cm. in diameter, which is about the normal response to 
this dose. The extent of the reaction was almost the same when the test was 
tried again on the arm, swollen and reddened by heat. 

2. Exposure to heat: This was done in two ways: (a) one hand and forearm 
were immersed in water at a temperature of 108° F. for five minutes, and (b) 
the patient sat in front of a gas fireplace for ten minutes. In the first case, 
within five minutes after removal of the arm from the water, there were redness 
and swelling of the exposed area, many times greater than the usual result from 
the stimulus applied. In another five minutes there was some swelling of the 
other hand, more easily appreciated by the patient than by the observer. During 
all this time there was no change in blood pressure. In the second heat test, 
the redness and swelling were present before the heating had been stopped, and 
continued to increase in intensity for about fifteen minutes more. At this time 
the reddened skin felt definitely warm. In all the affected areas the swelling 
was apparently due to edema, and did not resemble the more common urticarial 
type of reaction. The patient said that this was an average reaction, not severe 
enough to be associated with swelling of the face. 

Several unsuccessful methods of treatment that were tried may be noted 
briefly. In an attempt to produce a mild, foreign protein reaction, typhoid 
vaccine was given in fairly large doses subcutaneously, with very little local 
reaction and no elevation of temperature. Dessicated thyroid produced uncom- 
fortable symptoms with a dose of two grains daily; one grain was then con- 
tinued daily for over one month. At the end of that time 1.0 ¢.c. of anterior 
pituitary extract and 0.5 ¢.c. of posterior pituitary extract were used daily for 
one month in conjunction with the thyroid. Hot baths as recommended by 
Duke gave no benefit. 
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Finally, in April, 1931, it was decided to try the effect of diathermy for the 
production of artificial fever, using the high-powered machine designed for the 
treatment of paresis. At the first treatment the patient’s temperature was not 
allowed to go above 102.6° per rectum. Two days later she went to a dance 
and stayed in a warm room all evening with only a slight suggestion of her 
former reaction. At intervals of two weeks, she had three more diathermy treat- 
ments in which her temperature was increased to 104.6°. It was thought that 
further heating above this point would not be wise, as the patient was very un- 
comfortable and complained of an intense feeling of swelling in her hands with 
the last half degree increase of the temperature, but even at that time there 
was no suggestion of shock or of any other dangerous reaction. During each 
treatment, which lasted about four hours, the current was turned on for the 
first hour and a half, and then she was kept wrapped in the blankets until the 
rectal temperature dropped to normal. At the end of that period there was very 
little swelling. 

Since the treatments were finished in May, 1931, the patient has gone through 
an unusually hot and humid summer in the city, and she played tennis, danced, 
and did considerable walking, with only very slight signs of her former trouble. 
It is, of course, too soon to say whether the result will be permanent, but even 
if there should be a recurrence, the patient would be very willing to have further 
treatments. 


SUMMARY 


A case of heat sensitiveness is described in which exposure to heat 
produced marked edema and redness of the extremities and _ slight 
edema of the face. 


The patient had almost complete relief from the symptoms of fifteen 
years’ duration, after four diathermy treatments with the production 
of artificial fever. 
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THE ASSOCIATION FOR THE STUDY OF ALLERGY 
NintH ANNUAL MEETING, PHILADELPHIA, Pa., JUNE 8 AND 9, 1931 
(CONTINUED) 


Clinical Manifestations of Heat and Effort Sensitiveness and Cold 
Sensitiveness (Relationship to Heat Prostration, Effort Syndrome, 
Asthma, Urticaria, Dermatoses, Noninfectious Coryza and Infec- 
tions). W. W. Duke, Kansas Crry, Mo. (For original article, see 
page 257.) 

DISCUSSION 


DR. MARION SULZBERGER, NEw Yorxk.—I have naturally been very much 
interested in Dr. Duke’s work and have read most of his articles; in fact, I abstract 
some of them for the German journals. There is no doubt he is the only man in 
the field who has paid merited attention to these physical allergies. I am sure it 
would pay all of us to continue in this direction and try to find out more definitely 
what these consist of. 

I am tempted to be repetitious and say again what I said before. It is very 
clearly possible that in all these effects the nervous system and autonomic system 
are involved. Whether the desensitization which Dr. Duke achieves in his cases 
of heat and cold and effort hypersensitiveness is in any way related to the de- 
sensitization which we achieve in the best cases of specific protein hypersensitive- 
ness or whether this is simply an effect analogous to the effect of drugs upon the 
nervous system, is a thing which must be decided in the future. 

As far as the dermatologic conditions which he has shown us are concerned, I 
must confess that from the pictures I could not teil whether it was a case of 
seborrheic dermatitis, neurodermatitis, or eczema, or dermatitis of some other type. 
I think that it is very important for us all to realize how difficult such differential 
diagnoses often are, even for the trained dermatologist. 

I am very glad I had the opportunity of hearing this paper, and since I have 
followed Dr. Duke’s work, I have been looking for cases of physical allergies and 
think I have found some. My attempts at passive transference have never been 
successful with any of these. 





THE CHICAGO SOCIETY OF ALLERGY 
MEETING OF NOVEMBER 16, 1931 
Studies in Hay Fever. (©. E. Barrett. (Abstract.) 


A eombined botanical survey and air analysis of Salt Lake City was 
made during 1929 and 1930. The pollen abundance determined was 
rated on the basis of ragweed considered as 100. The figures obtained 
were compared with those obtained from reactions from cutaneous 
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seratch tests on 1801 hay fever patients. A scratch reaction of 1.5000 
histamine was used as a positive control. No reactions smaller than 
the histamine wheel were recorded as positive. 


RESULTS 











PER CENT REACTION 
POLLEN RATING TO 2% POLLEN EXTRACT 





Russian thistle 150 54.4 
Sage brush 130 33.7 
Common ragweed 100 31.4 
Timothy 40 26.4 
Marsh elder 50 25.2 
Blue grass 160 24.1 
Box elder 35 21.1 
Lambs quarter 20 19.1 


Pollen counts were made on vehicles of various types to determine 
the influence of travel on the amount of pollen entrapped on petrolatum 
coated slides. All counts were equated to a twenty-four-hour basis for 
purposes of comparison. The following average counts were found: 


Locomotive cab 11,700 grains per eubie yard 
Day coach 6,300 grains per cubic yard 
Pullman 4,400 grains per cubic yard 
Observation platform 13,300 grains per cubie yard 
Electric interurban train 9,900 grains per cubic yard 
Automobile (sedan) 7,200 grains per cubic yard 
Average count in city for the same period 1,600 grains per cubie yard 


The Effect of Filtered Air on Hay Fever and Pollen Asthma. 
Ben Z. Rappaport, M.D., Tett Neuson, M.D., ann Winutam H. 
WELKER, A.C., Pu.D. (Abstract.) 


Thirty-five uncomplicated autumnal hay fever patients and thirty- 
one with hay asthma were admitted for study in an eight-bed ward at 
the University of Illinois Research Hospital. The room was equipped 
with two large filter apparatuses for air, filtration, each unit consisting 
of six filter forms covered by material of the cellulose type. The air 
was delivered by motors, putting the atmosphere in the room under 
a slightly positive pressure. 

The patients were admitted in groups of eight. Those with hay fever 
were observed for periods varying from one to four nights. Those 
with asthma were kept constantly in the room for periods from three 
to seven days. 

The conclusions arrived at from the experiment were: 

1. Air filtration that removes most of the pollen will relieve symptoms 
ot hay fever. It is particularly valuable in those cases not benefited 
by our usual methods of treatment. 
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2. Pollen asthmatics respond slowly to filtered air treatment. In 
most cases only partial relief was obtained even after seven days’ oc- 
cupation of the ward. All asthmatics studied were decidedly more 
comfortable in filtered air. 


3. Recurrence of symptoms was prompt on exposure fo pollen, but 


in uncomplicated hay fever cases the personal efficiency was increased 
because of relief from pollen irritation during the eight to ten hours in 
the filtered air ward. 

4. From our results, we conclude that it will be possible to increase 
the efficiency of the commercial air filter for removal of pollen through 
some minor mechanical changes. 


MEETING OF DECEMBER 21, 1931 


A Dermatitis Due to the Burweed Marsh Elder. Harry I. Huser, 
M.D.* (Abstract.)} 


A dermatitis of the exposed skin occurring only in the late summer 
in two male patients, ages fifty-six and sixty-two, was described. 
Seratech skin tests with all common wind borne pollens were negative. 
Twenty-four patch tests with these same pollens gave a small reaction 
only with the burweed marsh elder. Twenty-four patch tests with the 
leaves of the burweed marsh elder, small and large ragweed, and sun- 
flower gave no reactions except with the burweed marsh elder. This pro- 
duced an extensive vesicular reaction that required dressings for ten 
days. Patch tests applied in the same way on normal persons gave no 
reaction in forty-eight hours. The irritating principle of this leaf is 
completely extracted with anhydrous ether, probably resembling the 
irritating principle of the rhus and the primrose. The dermatitis in 
these two patients seems to be due specifically to the toxie principle 
found chiefly in the leaf of the burwood marsh elder. Detailed chemi- 
eal studies are being made. 


Dermatitis Venenata Due to Chrysanthemums. Isapore Pinot, M.D. 
(Abstract. ) 


A patient, florist, complained of skin trouble on the face, neck, and 
wrists for five years, beginning about October and terminating about 
January. He connected his condition with the arrival of the chrysan- 
themums. The lesion was of a dry eczemoid type on the face and neck, 
and of a squamous type, and papular, rarely vesicular on the wrists. 
Seratch tests with proteins and pollens were all negative. Patch tests 
were then performed, with the powdered leaves, flowers and pollen of 


*From the Allergy Clinic at the University of Chicago Medical School. 
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the smaller chrysanthemum. Only the leaves gave a typical reaction 
in four days, identical with that on the wrist. An ether extract of the 
leaves gave a positive patch test in forty-eight hours, and the saline ex- 
tract no result. Intradermal tests with saline extracts were negative. 

Dr. Welker prepared several fractions of the leaves which were ap- 
plied by the patch method. The fat portion, and the aleoholie extract of 
the ether residue gave marked positive reactions in forty-eight hours. A 
water extract of the ether extracted portion on the searified skin gave no 
reactions. Passive transfer employing the patch test with the fat por- 
tion was unsuccessful. 


Dermatitis Due to Tulip Bulbs. Winiiam H. WELKER, PuH.D., ANp B. Z. 
Rappaport, M.D. (Abstract. ) 


The patient was a man thirty-nine years old, who had been employed 
in the plant and bulb section of a department store for the past twelve 
or thirteen years. During the past six years he had noticed seasonal 
recurrences of skin lesions involving the fingers. The ailment started 
with itching of the finger tips, swelling involving the distal phalanx and 
finally the entire finger, with cracking and peeling of the swollen skin 
and later ulceration extending under the finger nails. The trouble began 
in October and started to clear gradually in December, and disappeared 
by the end of January. 

Tests were made with watery extracts of tulip and paper narcissus 
bulbs, the two most common ones handled by the patient during the pe- 
riod when the lesions started. At the end of one hour the cutaneous re- 
actions were negative. At the end of twenty-four hours, an erythematous 


macule covered by scaling epithelium was present around the scarified 


area where the tulip bulb extract had been applied. The reaction to the 
extract of paper narcissus bulbs was still negative. Contact tests were 
then made with an acqueous tulip bulb extract, with a 10 per cent saline 
extract which had been dialyzed, and with an anhydrous ether extract of 
the dried, powdered bulb. At the end of twenty-four hours the reae- 
tions were strongly positive to the aequeous and ether extracts, but neg- 
ative to the 10 per cent salt extract (proteins). The prausnitz Kiistner 
reaction was negative. 

For three years following the above findings the patient protected his 
hands with rubber gloves or with an ointment when he was compelled to 
handle tulip bulbs. He had no recurrence of the trouble until this past 
October. Then generalized swelling of the legs occurred after scratching 
mosquito bites. This followed the handling of sacks in which tulip bulbs 
had been packed. 
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MEETING OF JANUARY 18, 1932 


The Potency of Ragweed Extracts. M. R. Licnrenstern, M.D. 
(Abstract. ) 


The author discussed previous attempts to find a method of stand- 
ardizing pollen extracts and the limitations of skin testing as applied to 
this problem. In an investigation of the potency of seven extracts ob- 
tained from various sources (two commercial) he found that all the ex- 
tracts were highly potent and that there was no marked variation in 
strength as measured by skin tests at very high dilutions (one to three 
million). 

Variations in the units and methods of labeling by commercial con- 


cerns were also discussed. 


A Method for Evaluating Hay Fever Results. Samuren M. FEINBERG, 
M.D. (Abstract. ) 


In order to evaluate the results of various forms of treatment for hay 
fever it is necessary to have a method standardized to some degree. So 
far, no objective method is available, and we must depend upon stand- 
ardization of subjective symptoms. Any such method must take into 
consideration the natural variability in symptoms due to daily, seasonal, 


and local variation in pollen concentration. Daily pollen counts are ab- 
solutely essential. The method of evaluating the results of any hay 


fever therapy consists of the following steps: (1) The grading of the 
individual patient’s daily symptoms, followed in conjunction with the 
pollen curve. (2) The grading of the patient’s entire season. (3) The 
grading into groups for the series treated according to the method being 
investigated. (4) The comparison of the total results in such a group as 
compared with groups treated by the usual accepted methods, and with 
untreated cases. The application of such a method to the evaluation of 
such proposed remedies as nitrohydrochlorie acid, bromides, Salvamin, 
end intranasal quartz light therapy has found all of these remedies to be 
of practically no value. 


Perennial vs. Preseasonal Hay Fever Treatment. Leon UNcrr, M.D. 
(Abstract. ) 


A brief discussion of the methods of preseasonal, coseasonal and peren- 
nial treatment was presented. The literature of perennial treatment 
was reviewed, with comments. The author’s series of 88 cases of rag- 
weed hay fever, 50 of these treated preseasonally, 38 perennially was re- 
ported. Perennial treatment gave 31.5 per cent excelient results; pre- 
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seasonal 16 per cent. Constitutional reactions were almost absent in 
perennial cases and there were very few failures. Statistics were given. 


MEETING OF FEesruArRY 8, 1932 


Contact Dermatitis to Oil of Cade. Tri Neuson, M.D., Evanston, Ibu. 
(Abstract. ) 


A young woman presenting an eezematoid dermatitis on the palmar 
and dorsal surfaces of fingers of both hands, and extending upon dorsum 
of the right hand, which had spread rapidly with the topical application 
of a 2 per cent oil of cade ointment, was studied from an allergie stand- 


point. Tests to foods, inhalants and pollens were negative by scratch 


and patch methods. Positive skin reactions in the form of erythema, 
localized swelling, with later sealing, and associated with an intense 
burning and itching, were obtained to all dilutions stronger than 0.5 per 
cent of an absolute ether extracted oil of cade as well as to the com- 
mercial preparations used in pharmacy. Discontinuance of oil of cade 
brought about a complete healing of all lesions. 


Allergy Due to Ingestion of Yeast. S. J. Taus, M.D., anp Harry S. 
ARKIN, M.D. (Abstract.) 


The authors demonstrated a case of asthma in a five-year-old boy with 
4 plus reaction to yeast by the scratch and intracutaneous tests. Omis- 
sion of yeast products from the diet stopped the asthma which had been 
present for two and a half years. At present, desensitization to yeast is 
being attempted by the subcutaneous method. There is also a positive 
allergic history in the father, mother and paternal grandmother. 


Skin Reactions in Lymphogranuloma Inguinale. Leo Amrman, M.D., 
AND I. Pitot, M.D. ( Abstract.) 


Three cases of lymphogranuloma inguinale are reported, encountered 
in the experience of the authors within a period of three months. One 
had just returned from the tropics; two had not been out of Chicago for 
two and five years. The disease is apparently more common than has 
been suspected. It should be considered also in unusual eases of ischio- 
rectal abscess or fistula-in-ano. In the absence of the original Frei 
antigen, antigen was prepared from the contents of the glands of the 
three eases, either by aspiration or after removal of the gland, according 
to the method of Frei. Skin tests were made on the three patients, on 
normal controls, and on patients with various inguinal conditions. Only 
the three cases reported gave positive reactions with one or more antigens. 
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All three cases gave positive reactions with antigen recently sent by 


Frei. It is concluded that, given a case of suspected lymphogranuloma 
inguinale, which is worked up clinically, in the absence of the Frei ma- 
terial, autogenous antigen may be used; and if positive, may be inter- 
preted as confirmatory evidence for diagnosis, providing sufficient con- 
trol tests are made. Local passive transfer from one of the cases was 
negative. 
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Selected Abstracts 


Asthma in Relation to Age and Sex. Baagoe, K. H.: Klin. Wehnschr. 10: 
1352, 1931. 


A study was made of 311 cases of asthma. It was found that the incidence of 
the disease was greater among males than among females, particularly in those 
cases where asthma had had its inception somewhere in the first five years of 
life or after forty years. Statistics showed, however, that there is no one par- 
ticular age that is exceptionally favorable to the development of asthma. 

The reactivity of the skin to scratch test is discussed in relation to age and 
sex. Positive reactions were found most frequently in those patients between 
the ages of ten and thirty years. A higher percentage of positive reactions was 
obtained from women than from men. This held true for all ages. 


Asthma Therapy With Iminol. Pfeffer: Munchen. med. Wehnschr. 78: 1262, 1931. 


Iminol, a compound of theophylline, caffeine, papaverine and agaricine, was 
used by the writer with great success in the treatment of a stubborn case of 
asthma. The outstanding factor in its favor was its continued efficacy over 
an extended period of time, in contrast to other drugs which gave relief for a 
short time, gradually diminishing in usefulness until they had to be discarded. 


A New Test of Anaphylaxis in Man. Vallery-Radot, P., Mauric, G., Hugo, A., 
and Giroud, P.: Compt. rend. Soe. de biol. 107: 627, 1931. 


Rabbits were sensitized with various proteins respectively: horse dander, cat 
dander, cow dander, wheat, ete. After an incubation period of from sixteen to 
forty-five days, each rabbit was injected with the serum from a man sensitized 
to the corresponding protein. The arterial pressure of the rabbit was then 
recorded on a kymograph. Sixteen subjects were used; six positive results 
were obtained. Controls were run upon both rabbits and human beings. It 
was necessary to use an extract of good antigenic properties for the sensitiza- 
tion of the rabbits. Injection was subcutaneous. Injection of the shocking dose 
of serum from man was intravenous. The rabbit was the animal of preference, 
no shock having been obtained when guinea pigs were used. Horse dander 
was the most satisfactory antigen. 


Studies in the Transmission of Sensitization From Mother to Child in Human 
Beings. Bell, S. D., and Eriksson, Z.: J. Immunol. 20: 447, 1931. 


It was considered possible that the mother during gestation might transfer 
skin sensitizing antibodies to the offspring and that such passive transfer of 
sensitivity might be temporary as in the passage of antitoxins and isoag- 
glutinins. 

The reactions in mother and offspring were studied in five cases of hay fever 
and five cases of asthma. The ability of the mother’s serum while she was 
carrying the child, to give local passive transfer to a normal individual was 
demonstrated in each instance. 

321 








322 THE JOURNAL OF ALLERGY 


Cord blood was obtained at birth, and attempts were made to sensitize pas- 
sively the same normal individuals with this serum. In no instance was this 
attempt successful. 

Blood was then obtained from the baby, in some instances before the baby 
had been put to the breast, and in some instances after five days, to allow the 
influence of colostrum feeding. Attempts were made to sensitize passively the 
same normal individuals with this serum. All results were negative. Tables 
and protocols are given. 


Report on Asthma Research at Stobhill Hospital, Glasgow. Adam, J.: Glasgow 
M. J. 116: 82, 1931. 


The report covers the results of eighteen months’ investigation of asthma at 
Stobhill Hospital. The fact is stated of the presence of eosinophilia in most 
cases of asthma, and there is a discussion at some length on the means by which 
the eosinophile count may be raised or lowered. 

It was suggested by the writer, in a previous communication, that there is an 
acidotic tendency in asthma. By that is not meant an actual acidosis with a 
lowering of the Py beyond 7.4, but an abnormal struggle on the part of the 
organism to maintain the normal balance. Further experience has confirmed 
that impression. The writer states in a discussion of the alkali reserve in 
asthma, that never in any adult has he found any evidence for alkalosis. The 
alkali reserve as estimated by Van Slyke’s method has either been about the 
lower normal limit or definitely below it. Apparently contradictory findings in 
children he attributes to the speedier biochemical change which takes place in 
children. 

The increase of ammonia-combined acid in the urine at the end of an asthmatic 
attack and the chloride shift to the corpuscles are noted in support of the con- 
tention of an acidotie tendency. 

The theory is advanced that there is a toxicosis in asthma which is more 
important than allergy in the etiology of asthma. 


The Nature of the Ether Reaction of Urine. Boyd, W. J.: Biochem. J. 25: 
812, 1931. 


More than forty years ago the observation was made that urine when strongly 
acidified and shaken with ether separates into two layers with a precipitate of 
protein on the boundary. 

Recently Oriel and Barber discovered that the ether-aleohol precipitate ob- 
tained from urine passed during an asthmatic attack contains some of the 
antigen responsible for the attack. This fact was demonstrated by skin tests 
and by reproduction of the attack by intradermal injection into the patient of 
a solution of the precipitate derived from him. The present paper is a study of 
the nature of this ether-aleohol precipitate. 

The material was obtained by titrating 500 ¢.c. of urine with 5 ¢.c. of 25 per 
cent sulphuric acid, adding 100 ¢.c. of ether, shaking vigorously in a stoppered 
separating funnel for one minute and allowing the ether to separate for fifteen 
minutes. The aqueous layer was discarded and 100 ¢.c. of 93 per cent alcohol 
were added to the ether. The precipitate was allowed to settle and was sepa- 
rated by centrifuging, washed with alcohol and with ether and dried in a 
dessicator. 

The quantity of precipitate thus obtained appeared to be greater among 
asthmatics than among normal subjects. The substances responsible for the 
ether reaction and isolated thereby in urines of normal and asthmatic patients 
were shown to be an irreversibly coagulable protein and a mucoid. 
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Local Cerebral Anaphylaxis in the Dog. Davidoff, L. M., and Kopeloff, N.: Proe. 
Soc. Exper. Biol. & Med. 29: 71, 1931. 


In a previous experiment a local hypersensitivity in the brain of a rabbit had 
been demonstrated. The phenomenon, however, had been observed only after 
making a shocking injection directly into the brain and not by a simple intra- 
venous injection. It seemed possible that a longer and more intimate contact of 
antigen with local tissue might be necessary. To effect such an end, a trephine 
hole was made under local anesthesia, over the left motor area in five dogs. The 
dura was opened, and into a cavity in the brain tissue a 0.5 em. cube containing 
normal horse serum to which enough agar had been added to make a jelly was 
inserted. The wound was closed and immediately thereafter each dog was given 
1.5 to 5 ¢.c. normal horse serum intravenously. The brain in each case had been 
purposely injured on the left side. 

Two to four weeks after the operation each dog was given 5 ¢.c. of normal 
horse serum intravenously. Some signs of generalized anaphylaxis were imme- 
diately noted. Of five animals, four showed definite transient, right-sided hemi- 
plegia within a few minutes after the intravenous injection. In two cases the 
reaction was slight but definite; in two cases the reaction was very marked. One 
dog failed to react locally. 


Electrocardiographic Studies of Effect of Anaphylaxis on the Cardiac Mechanism. 
Criep, L. H. Arch. Int. Med. 48: 1098, 1931. 


The study was undertaken to establish electrocardiographically the series of 
changes in the heart of the guinea pig and in that of the rabbit during anaphylaxis, 
and to determine whether the changes are due to a direct and specific influence of 
the anaphylactic process on the myocardium. In studying this question in guinea 
pigs, the effects of acute asphyxia as well as those of anaphylaxis were studied 
separately. In the rabbit, the effects of asphyxia, anaphylaxis, and clamping of the 
pulmonary artery were studied, since the latter condition artificially simulates 
anaphylaxis. 

From an analysis of the electrocardiograms obtained from the artificially 
asphyxiated guinea pig, and from the guinea pig during anaphylaxis, it appears that 
the profound changes in cardiac mechanism are analogous in the two conditions. 
One notes in both a similar and definite chain of events: (1) slowing of the rate 
with normal mechanism; (2) the appearance of a series of various arhythmias; (3) 
either auricular or ventricular asystole followed by cardiae standstill. 

In the rabbit, the cardiac changes following acute asphyxia, anaphylaxis, or 
clamping of the pulmonary artery are essentially the same, that is, the picture of 
profound myocardial involvement accompanied by disturbed rhythm, leading finally 
to cardiac death. It appears, therefore, that the disturbances in the cardiac 
mechanism are more or less similar during anaphylaxis in both the guinea pig and 
the rabbit, in spite of the fact that the pathologic physiology of anaphylaxis differs 
in the two species. 

Microscopic sections of the hearts of guinea pigs and rabbits revealed nothing of 
note as a physical basis for the changes observed. These functional changes evi- 
dently are not due specifically to the anaphylactic state but rather to the state of 
asphyxia that anaphylaxis induces. 


Reaction of Bronchial Smooth Muscle in Sensitized Guinea Pigs on a Vitamin C 
Deficient Diet. Hurwitz, S. H., and Wessels, A. L. Proce. Soc. Exper. Biol. & 
Med. 29: 122, 1931. 


The authors previously had given experimental evidence for the conclusion that 
removal of vitamin C from the diet of virgin female guinea pigs causes a loss of 
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uterine smooth muscle reactivity to antigens and smooth muscle stimulants. This 
paper records similar observations on the effect of this dietary deficiency on the 
sensitized smooth muscle of the bronchi to horse serum. 

Guinea pigs weighing 250-350 grams were fed for about four weeks on a diet 
of rolled oats and evaporated milk. When the animals had been on this diet for 
about a week, they were sensitized by the intraperitoneal injection of 1 c¢.c. horse 
serum. Between the second and third weeks simultaneous observations were made 
on the smooth muscle reactivity of the bronchi and uterus of the same animal. A 
striking lack of parallelism in the reactivity of the bronchial and uterine smooth 
muscles was noted. Whereas the uterine strips failed to respond to both horse 
serum and such stimulants as histamin, pituitary and barium, the introduction of 
these agents into the bronchial tree caused a marked bronchial constriction. 








